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Sauget Area 1
HHRA-EE/CA and RI/FS fmajviMifum

1.0 INTRODUCTION

This report presents the baseline human health risk assessment (HHRA) and the stream-lined short-
term risk assessment for Sauget Area 1, located in Sauget and Cahokia, Illinois. It is Volume II of the
Remedial Investigation/Site Characterization Report (RI/SC) for Sauget Area 1 (in preparation). The
environmental evaluations of Sauget Area 1 are being conducted as an Engineering Evaluation and
Cost Analysis (EE/CA) for the Sauget Area 1 sites and soil, sediment, surface water and air, and for
the Remedial Investigation and Feasibility Study (RI/FS) for Sauget Area 1 groundwater. The HHRA
was conducted to satisfy the Scope of Work (SOW) for the EE/CA and RI/FS (specifically Task 4
Section 2.5 and Task 5 Section 2 of the SOW) provided as an attachment to the Administrative Order
by Consent (AOC) entered into by the U.S. Environmental Protection Agency (USEPA) and Solutia
Inc. (Solutia), as well as to be compliant with the National Contingency Plan (NCP) (USEPA, 1990).

The HHRA and the short-term risk assessment were conducted in accordance with the USEPA-
approved Human Health Risk Assessment Workplan (HHRA Workplan) dated June 25, 1999
(including the August 6, 1999 revised pages), which was submitted as Volume 1B of the Support
Sampling Plan (SSP) for Sauget Area 1 (Solutia, 1999). The HHRA Workplan is provided as Appendix
A to this report. [Note that sections, figures and tables from the HHRA Workplan will be referenced in
this report. Because of the similarity of numbering, the following approach has been taken to identify
workplan elements: "Figure (Appendix A) 2-1" refers to an HHRA Workplan figure, and "Figure 2-1"
refers to an HHRA Report figure.]

The HHRA and the short-term risk assessment were conducted using data from environmental
samples collected from the study area (shown in Figure 1-1 and described in more detail in Section 2)
in accordance with the USEPA-approved SSP. Validated laboratory analytical data are compiled in
the Data Validation Report (Solutia, 2000a), and field data are compiled in the Field Sampling Report
(Solutia, 2000b). These data are summarized and evaluated in the RI/SC (of which this report is
Volume II).

Baseline Risk Assessment

The purpose of the baseline HHRA is to evaluate potential human health effects of chronic daily
exposures to constituents detected in samples of environmental media collected from the study area.

The HHRA was conducted to be consistent with USEPA guidance for conducting a risk assessment
including, but not limited to, the following:

• Risk Assessment Guidance for Superfund (RAGS): Volume 1 - Human Health Evaluation
Manual (Parts A and D) (USEPA, 1989a and 1998a).
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• Role of the Baseline Risk Assessment in Superfund Remedy Selection Decisions (USEPA,
1991 a).

• USEPA Soil Screening Guidance: User's Guidance Manual, and Technical Background
Document (USEPA, 1996a,b).

• Human Health Evaluation Manual Supplemental Guidance; Standard Default Exposure
Factors. OSWER Directive 9285.6-03 (USEPA, 1991b).

• Exposure Factors Handbook (USEPA, 1997a).

• Land Use in CERCLA Remedy Selection Process. OSWER Directive No. 9355.7-04
(USEPA, 1995a).

In addition, elements of the Illinois Environmental Protection Agency (IEPA) Tiered Approach to
Corrective Action Objectives (TACO) (IEPA, 1998) were used in the conduct of the HHRA.

The baseline HHRA has been conducted in accordance with the four-step paradigm for human health
risk assessments developed by USEPA (USEPA, 1989a); these steps are:

• Data Evaluation and Hazard Identification

• Toxicity Assessment

• Exposure Assessment

• Risk Characterization

Streamlined Short-Term Risk Assessment

The purpose of the short-term risk assessment is to evaluate potential human health effects of short-
term (i.e., subchronic) exposures to constituents detected in samples of environmental media collected
as part of the SSP. Since short-term health evaluations are not a standard component of most
hazardous waste site health assessments, limited guidance exists for performing these types of
evaluations. The short-tern evaluation was conducted using the same four-step paradigm presented
above for the baseline HHRA, and followed the procedures presented in the HHRA Workplan.

Report Organization

A description of the site is presented in Section 2.0. The baseline HHRA is presented in Section 3.0
through 6.0 of this report. The short-term risk assessment is presented in Section 7.0. Section 8.0
presents the summary and conclusions and Section 9.0 provides the references. A summary of the
information presented in each section of the report follows.
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Section 2.0 - Site Characterization. This section discusses the site and its environs,
describes source areas, potential migration pathways, and potentially impacted media.

Section 3.0 - Data Evaluation and Hazard Identification. This section presents a summary of
the site data for use in the HHRA, and the results of the process used for the selection of
constituents of potential concern (COPCs) to be quantitatively evaluated in the baseline
HHRA.

Section 4.0 - Dose-Response Assessment. The dose-response assessment evaluates the
relationship between the magnitude of exposure (dose) and the potential for occurrence of
specific health effects (response) for each COPC. Both potential carcinogenic and
noncarcinogenic effects are considered. This section presents the quantitative dose-
response values used in the baseline HHRA. The most current USEPA verified dose-
response values are used when available.

Section 5.0 - Exposure Assessment. The purpose of the exposure assessment is to
provide a quantitative estimate of the magnitude and frequency of potential exposure to
COPCs by a receptor. This section presents the updated conceptual site model (CSM)
originally presented in the HHRA Workplan. Potentially exposed individuals, and the
pathways through which those individuals may be exposed to COPCs are identified based
on the physical characteristics of the site, as well as the current and reasonably foreseeable
future uses of the site and surrounding area. The extent of a receptor's exposure is
estimated by constructing exposure scenarios that describe the potential pathways of
exposure to COPCs and the activities and behaviors of individuals that might lead to contact
with COPCs in the environment.

Section 6.0 - Risk Characterization. Risk characterization combines the results of the
exposure assessment and the toxictty assessment to derive site-specific estimates of
potentially carcinogenic and noncarcinogenic risks resulting from both current and
reasonably foreseeable potential human exposures to COPCs. The results of the risk
characterization are used to identify constituents of concern (COCs), which are a subset of
those COPCs whose risks result in an exceedance of the target risk range of IxlO"6 to
1x10"* for potential carcinogens and a target Hazard Index of one for noncarcinogens (that
act on the same target organ), as defined in the AOC SOW, USEPA guidance (USEPA,
1991 a), and by IEPA (1998). The target risk levels used for the identification of COCs are
based on USEPA guidance and Illinois TACO guidance. Specifically, USEPA provides the
following guidance (USEPA, 1991a):

'Where the cumulative carcinogenic site risk to an individual based on reasonable
maximum exposure for both current and future land use is less than 10"4, and the non-
carcinogenic hazard quotient is less than 1, action generally is not warranted unless
there are adverse environmental impacts." and,
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"The upper boundary of the risk range is not a discrete line at 1 x 10 ,̂ although EPA
generally uses 1 x 10"4 in making risk management decisions. A specific risk estimate
around 10"4 may be considered acceptable if justified based on site-specific conditions."

IEPA provides the following summary for the evaluation of cumulative risk for carcinogens
(IEPA, 1998, Fact Sheet 13: Mixture Rule):

"The cumulative risk of carcinogenic contaminants attacking the same target must not
exceed 1 in 10,000 [10"*]. Therefore, the risk from all on-site similar acting carcinogens
must be added together. If this cumulative risk level is greater than 1 in 10,000,
corrective action must be taken to reach an acceptable risk level."

Within any of the steps of the risk evaluation process described above, assumptions must be
made due to a lack of absolute scientific knowledge. Some of the assumptions are
supported by considerable scientific evidence, while others have less support. The
assumptions that introduce the greatest amount of uncertainty in this risk evaluation are
discussed in Section 6.0.

• Section 7.0 - Short-Term Risk Assessment. The results of the short-term risk assessment,
as described above, are presented in this section.

• Section 8.0 - Summary and Conclusions. This section presents a summary of the results of
the baseline and short-term HHRAs. COCs are further evaluated in this section, and
remedial goals (RGs) are calculated.

• Section 9.0 - This section presents the references used in the text.

Tables and figures follow each section.
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2.0 SITE CHARACTERIZATION

This HHRA addresses data from environmental samples collected in accordance with the SSP from
the areas of Sauget Area 1 identified in the AOC. Specifically, the EE/CA for Sauget Area 1 addresses
waste, soil, surface water, sediment and air in the following areas:

• Sites G, H, I, L, M, and N

• Potentially impacted areas:

- Dead Creek Segments (CS): CS-B, CS-C, CS-D, CS-E, and CS-F

- Undeveloped, commercial and/or residential properties adjacent to these creek
segments

The RI/FS for Sauget Area 1 addresses groundwater in the following areas:

• Sites and areas downgradient of the sites

• Private wells along Walnut Street and Judith Lane in Cahokia, IL

2.1 Study Area Description

Figure 1-1 presents the study area addressed by the EE/CA and RI/FS. '

As discussed in Sections 1.0 and 2.0 of the SSP, Sites G, H, I, L, M and N contain wastes that came
from a wide variety of municipal and industrial sources. Site M is a fenced former sapd borrow pit that
is now filled with water and is hydrologically connected to Dead Creek. Site G is a'fill area stabilized by
USEPA in an emergency response that solidified organic wastes, placed a temporary soil cover over
the site, and controlled site access by the installation of a fence. Recent inspection indicates that the
site and fence are still stable. Recent inspection of Site H indicated that the site is stable with a
vegetative cover and no exposed wastes at the surface. Site L also appears to be stable. It is covered
with cinders and is located in a vegetated field. Site N reportedly contains construction rubble. Site I
was originally used as a sand and gravel pit that received industrial and municipal wastes. The site is
currently graded and covered with crushed stone and used for equipment and truck parking.

Dead Creek is an intermittent urban stream that bisects Sauget Area 1, passing through areas of
commercial land use, areas of open land, and areas of residential land use, and eventually discharges
to Borrow Pit Lake and Prairie DuPont Creek. The Borrow Pit Lake was formed as the result of the
excavation of borrow material in the mid-1950's for local construction, including the levy.
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The northern portion of the study area is an industrial area. Land use south of Area L is mixed
undeveloped, commercial and residential. Groundwater is not used as a source of drinking water in
the area. Both the Village of Sauget and the Village of Cahokia have in effect ordinances that prohibit
the use of groundwater as a potable water supply. Copies of these ordinances are presented in
Appendix S. However, there are some private wells in the area that may be used for outdoor
household activities.

2.2 Sediment Removal Action

On May 31, 2000, the USEPA issued a Unilateral Administrative Order (UAO) to Monsanto Company
and Solutia Inc. (Docket No. V-W-99-C-554) pursuant to section 106(a) of the Comprehensive
Environmental Response, Compensation and Liability Act of 1980 as amended, 42 U.S.C. Section
9606(a). The Order requires the following response activities at Sauget Area 1 Creek Segments B and
Site M and Creek Segments C, D and E and the portion of Creek Segment F between Creek Segment
E and Route 3, which are located in Sauget and Cahokia, Illinois:

• Preparation of a Time Critical Removal Action Work Plan;

• Implementation of the Removal Action in accordance with the Work Plan to mitigate the threats
posed by presence of contamination in Dead Creek sediments and certain adjacent soils and
their potential migration via overflow and flood waters from the Site;

• Removal of materials from CS-B (creek sediments, creek bed soils and flood plain soils);
CS-C, D, E, and a portion of F (non-native creek sediments only); and Site M (pond sediments
and pond bottom soils) in Sauget Area 1, while minimizing adverse impacts to area wetlands
and habitat;

• Proper handling, dewatering, treatment and placement of such materials in the on-site
Containment Cell;

• A plan for management of Dead Creek storm water during the removal action;

• Sampling and analysis of areas where materials has been removed, for the purpose of defining
remaining contamination;

• Placement of membrane liner material over CS-B and in all other excavated areas where,
based on post-removal sample results, such liner is determined to be necessary; and

• Design of a containment cell that will provide adequate protection to human health
and the environment.

The Order requires Solutia to conduct these removal activities to abate a potential imminent and
substantial endangerment to the public health, welfare or the environment that may be presented by
the actual or threatened release of hazardous substances at or from the site.
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Therefore, environmental data from Site M and Dead Creek segments CS-B, CS-C, CS-D, CS-E, and
a portion of CS-F have not been included in the risk assessment.

Conceptual Site Model

To guide identification of appropriate exposure pathways for evaluation in the risk assessment, a
conceptual site model (CSM) for human health was developed. The purpose of the CSM is to identify
source areas, potential migration pathways of constituents from source areas to environmental media
where exposure can occur, and to identify potential human receptors. The CSM is meant to be a
"living" model that can be updated and modified as additional data become available.

The initial CSM for the site is presented in Figure (Appendix A) 2-1, and was used to guide the
investigation presented in the SSP and the COPC selection process in Section 3.0. An updated CSM
is presented in Section 5.0, based on the data evaluation and COPC selection conducted in Section
3.0.

\\FILERUOBSUndl_Service\Project Files\Solutia-6105\Sauget-6105-002\Repon Rev 0 Final\Report.doc December 29, 2000

2-3 Revision 0



Sauget Area 1
HHRA-EE/CA and RI/FS .-.

3.0 DATA EVALUATION AND HAZARD IDENTIFICATION

The purpose of the data evaluation and hazard identification process is two-fold: 1) to evaluate the
nature and extent of release of constituents present at the site; and 2) to select a subset of these
constituents identified as COPCs for quantitative evaluation in the risk assessment. This step of the
risk assessment involves compiling and summarizing the data for the risk assessment, and selecting
COPCs based on a series of screening steps.

3.1 Data Evaluation

The HHRA was conducted using validated data collected from the site in support of the SSP. Data
used in the HHRA are presented in the Data Validation Report (Solutia, 2000a) and the Field Sampling
Report (Solutia, 2000b).

3.1.1 Areas and Media

The SSP for Sauget Area 1 was designed to investigate three major areas of the Sauget Area 1 study
area:

• Sites G, H, I, L, M, and N;

• Dead Creek and its environs including creek segments CS-B, CS-C, CS-D, CS-E, and CS-F,
which includes the Borrow Pit Lake; and

• The residential/commercial/undeveloped areas adjacent to Dead Creek, evaluated as
Transects 1, 2, 3, 4, 5, 6, and 7.

Of the data collected in support of the SSP, analytical data for use in the HHRA are available for the
following media:

• Site shallow groundwater;

• Site downgradient alluvial groundwater;

• Shallow groundwater southwest of the sites;

• Shallow groundwater in the vicinity of Walnut Street and Judith Lane;

• Groundwater from private wells in the vicinity of Walnut Street and Judith Lane;

• Site surface soil (0-0.5 feet below ground surface (bgs));

• Residential area surface soil;
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• Residential area subsurface soil (0.5-6 feet bgs);

• Dead Creek sediment;

• Borrow Pit Lake sediment;

• Dead Creek surface water;

• Borrow Pit Lake surface water;

• Fish tissue from Borrow Pit Lake; and

• 24-hour air samples at Sites G, H, I, and L.

Analytical data for use in the HHRA from background or reference locations are available for the
following media:

• Surface soil;

• Subsurface soil;

• Groundwater;

• Surface water;

• Sediment;

• Fish tissue; and

• Upwind air.

Figure 3-1 shows the study area and the sample collection locations for soil, groundwater, surface
water and sediment (excluding the reference or background areas).

3.1.2 Analytes

The SSP identified the suites of analytes for each medium. For ease of discussion here, the analytes
included in the risk assessment are identified as follows:

• Full suite of analytes - volatile organic compounds (VOCs), semi-volatile organic compounds
(SVOCs), metals, mercury, cyanide, polychlorinated biphenyls (PCBs), pesticides, and
herbicides;

• Dioxins - dioxins and furans; and

• Industry-specific analytes - PCBs, total petroleum hydrocarbons (TPH), copper, zinc, fluorides,
phosphorous and ortho-phosphate. [Note - of these analytes, only the data for PCBs were
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validated for inclusion in the HHRA. Data packages are available for the other analyses, but
validation was not necessary to perform the HHRA.]

All analytical data collected in support of the SSP were compiled and tabulated in a database for
statistical analysis. These data are presented in the Data Validation Report (Solutia, 2000a).

3.1.3 Summary Statistics

The data for each area and medium were summarized for use in the risk assessment. The following
guidance documents were used to develop the summary statistics:

• Risk Assessment Guidance for Superfund: Volume I - Human Health Evaluation Manual, Part
A (U.S. EPA, 1989a).

• Supplemental Guidance to RAGS: Calculating the Concentration Term (U.S. EPA, 1992a).

The steps used to summarize the data by area and medium for use in identifying COPCs in the
screening process presented in this section are discussed here. The additional steps used to
summarize the data for identifying exposure point concentrations (EPCs) are presented in Section 5.0.

The steps used to summarize the data by area and medium are as follows:

Treatment of Duplicates: Data for samples and their duplicates were averaged before
summary statistics were calculated, such that a sample and its duplicate were treated as one
sample for calculation of summary statistics (including maximum detection and frequency of
detection).

Treatment of Non-Detects:

• Summary statistics were not calculated for constituents that were not detected in a
particular area/medium.

• Where constituents were detected in some samples and not in others in a particular
area/medium, 7z the reported sample quantitation limit (SQL) was used as a proxy
concentration for the samples reported as nondetect (USEPA, 1989b).

• For all non-detects for which 1/z the SQL was calculated, Vz the SQL was compared to
the maximum detected concentration for that area and medium. Where Vz the SQL
was greater than the maximum detected concentration in a particular area/medium,
the SQL value was not used in the calculation of summary statistics for that
constituent in that area and medium (USEPA, 1989a).
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Frequency of Detection: The frequency of detection is reported as a percentage based on the
total number of samples analyzed and the number of samples reported as detected for a
specific constituent. The number of samples used to calculate statistics reflects the treatment
of non-detects described above.

Minimum Detected Concentration: This is the minimum detected concentration for each
constituent/area/medium combination, after duplicates have been averaged.

Maximum Detected Concentration: This is the maximum detected concentration for each
constituent/area/medium combination, after duplicates have been averaged.

Average Concentration: This is the arithmetic mean concentration for each
constituent/area/medium combination, after duplicates have been averaged and non-detects
have been evaluated.

Appendix B presents the summary statistics by area and medium. For each area/medium
combination, two tables are presented: the first presents the summary statistics, and the second
identifies the samples used in the calculation of the summary statistics.

3.1.4 Sample Collection and Data Evaluation by Area and Medium

Data sets for each medium are described below.

3.1.4.1 Groundwater

Figure 3-2 identifies the residential non-potable use wells and the groundwater sample locations
evaluated in the risk assessment.

Transects - Analytical data for shallow groundwater in the Walnut Street/Judith Lane residential area,
as well as for four domestic wells in this area were evaluated in the risk assessment. These data
include the full suite of analytes and dioxins.

For the purposes of the risk assessment, shallow groundwater is defined as samples collected
between 0 and 30 feet bgs. This depth interval has been selected based on potential construction
activities and potential for volatilization to indoor and/or outdoor air, as discussed more fully in Section
5.0. The screening interval of the wells in the residential areas is unknown, however samples from
these wells were included in the risk assessment.
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Sites - Data for shallow groundwater collected from locations within the sites, the downgradient alluvial
aquifers, and shallow groundwater southwest of the sites, as identified in the SSP, were evaluated in
the risk assessment. These data include the full suite of analytes and dioxins.

Collection of groundwater samples downgradient of the sites using push sampling methods per the
SSP began at the water table, and samples were collected at approximately 10-foot intervals down to
bedrock. Groundwater sample collection with a site/fill area began below the lower depth of the waste.

Screening of the groundwater data to identify COPCs was conducted on a location-by-location basis,
therefore, summary statistics are not presented for groundwater in Appendix B.

3.1.4.2 Soil

Transects - Figure 3-3 identifies the location of each soil sample for each transect. Surface (0-0.5 feet
bgs) and subsurface (0.5-6 feet bgs) soil samples were collected from undeveloped areas along seven
transects as identified in the SSP in the residential/commercial/undeveloped area adjacent to Dead
Creek and analyzed for the full suite of analytes and dioxins. These Undeveloped Area Soil sample
identification numbers use the following format: undeveloped area soil designator - transect number -
location - depth interval, e.g., UAS-T7-S4-0-0.5FT. Only surface soil sample identification numbers
are provided on Figure 3-3 - all subsurface soil samples are co-located and distinguished by the
sample depth interval "3-6FT".

Based on the transect analytical results, additional surface and subsurface soil samples were collected
from three residences along each of Transects 1 through 6 and two residences along Transect 7 and
analyzed for the full suite of analytes and dioxins. These samples are identified as Developed Area
Soils, and follow the same sample identification scheme as above, but using the developed area soil
designator of "DAS." Figure 3-3 also provides the developed area soil sample locations.

Sites - Figure 3-4 identifies the location of each surface soil sample for each site. Surface soil (0-0.5
feet bgs) samples were collected in each site. These samples were analyzed for the full suite of
analytes and dioxins. The site soil sample identification numbers have the following format: site -
location - depth interval, e.g., WASTE-N-B2-0-0.5FT.

Appendix B provides the summary statistics for Site and Transect soils and a listing of each sample
included in each area/medium combination evaluated.

3.1.4.3 Sediment

Sediment sample locations included in the risk assessment are identified on Figure 3-5, and Appendix
B presents the summary statistics. Study area sediment samples from locations not included in the
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sediment removal action (discussed in Section 2.0) are located in the lower reach of Dead Creek
(downstream of Route 3) and in the Borrow Pit Lake. This area is being evaluated as one area in the
risk assessment.

Per the SSP, sediment samples were analyzed for the industry-specific constituents, while a subset
were analyzed for the full suite of analytes and dioxins. Samples analyzed for the industry-specific
analytes are identified by the designator "FASED" followed by either "CSF" for Creek Segment F or
"BPL" for Borrow Pit Lake, and then a location and depth designator. The remaining sediment
samples have either a "BPL-ESED" designator, or a "SED-CSF" designator.

3.1.4.4 Surface Water

Surface water sample locations included in the risk assessment are identified on Figure 3-5, and
Appendix B presents the summary statistics. Study area surface water samples from locations not
included in the sediment removal action (discussed in Section 2.0) are located in the lower reach of
Dead Creek (downstream of Route 3) and in the Borrow Pit Lake. This area is being evaluated as one
area in the risk assessment.

The surface water samples were analyzed for the full suite of analytes and dioxins, and have sample
designators of "SW" followed by either "CSF" for Creek Segment F or "BPL" for Borrow Pit Lake, and
then a location designator.

3.1.4.5 Fish Fillet

Fish fillet samples were collected from Borrow Pit Lake and analyzed for the full suite of analytes (with
the exception of VOCs) and dioxins. Three white crappie composite fish fillet samples and two white
bass fillet samples were collected. Since it was difficult to obtain sufficient tissue mass from a single
species, white crappie fillets were analyzed for VOCs, SVOCs, metals, mercury, cyanide and PCBs,
and white bass fillets were analyzed for pesticides and herbicides.

3.1.4.6 Air

Air samples were collected in the vicinity of Sites G, H, I, and L and analyzed for VOCs, SVOCs,
PCBs, dioxins, and metals. Air samples were collected over a 24-hour period during hot, dry
conditions (September, 1999) conducive to air emissions of dust and volatiles. To perform the HHRA,
these data were compared to chronic and, if appropriate, to subchronic or acute criteria as discussed
in the HHRA Workplan (Appendix A).
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3.2 Methodology for Selection of Constituents of Potential Concern

COPCs are a subset of the complete list of constituents detected in site media that are carried through
the quantitative risk assessment process. Selection of COPCs focuses the analysis on the most likely
risk "drivers." As stated in USEPA guidance (USEPA, 1993a):

"Most risk assessments are dominated by a few compounds and a few routes of exposure.
Inclusion of all detected compounds at a site in the risk assessment has minimal influence on the
total risk. Moreover, quantitative risk calculations using data from environmental media that may
contain compounds present at concentrations too low to adversely affect public health have no
effect on the overall risk estimate for the site. The use of a toxicity screen allows the risk
assessment to focus on the compounds and media that may make significant contributions to
overall risk."

Several factors are typically considered in selecting COPCs for a site, including natural background,
frequency of detection, and toxicity, including essential nutrient status. Each of these evaluation steps
is called a "screening step." Risk calculations are conducted using the COPCs identified in these
steps.

The steps used to identify COPCs are presented below.

3.2.1 Evaluation of Frequency of Detection and Essential Nutrient Status

Per the HHRA Workplan (Appendix A), a frequency of detection screen was conducted on each
medium (e.g., sediment, surface soil, etc.). According to this screening step, constituents that are
detected in fewer than 5% of samples, provided 20 samples are available, would not be included as
COPCs, though some of these constituents would be retained as COPCs based on professional
judgment, considering factors such as the presence of a hotspot. However, based on the frequency of
detection information presented in the summary statistics in Appendix B, no constituents were
excluded from consideration as a COPC based on the frequency of detection screen. In addition,
essential nutrients (i.e., calcium, iron, magnesium, sodium and potassium) were not included as
COPCs (HHRA Workplan, and USEPA, 1989a).

3.2.2 Comparison to Background

Background samples were collected in the vicinity of the site to provide information on naturally-
occurringjevels of constituents typical for the local area. The purpose of comparing site conditions to

'local background is to determine if site concentrations of constituents are representative of background
concentrations, which, therefore, should not be included in risk calculations. Background comparisons
were conducted for each medium using site-specific background data and background concentrations.
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Three background groundwater samples were collected in upgradient locations, and three surface soil
and three subsurface soil samples were collected at background locations, all identified in the SSP.
These background locations are presented on Figure 3-6. Four surface water samples, four sediment
samples and four fish fillet samples were collected from reference locations, as there are no upgradient
locations in Dead Creek outside of the study area (see the Ecological Risk Assessment in Volume III of
this report).

The procedure for determining whether a constituent concentration is consistent with background
follows that developed by USEPA Region 4 (USEPA, 2000a) and presented in the HHRA Workplan
(Appendix A). Maximum detected concentrations of constituents in environmental media at the site
were compared to two times the arithmetic mean site-specific background concentration. USEPA
Region 4 states that although RAGS (USEPA, 1989a) allows the use of statistics in data evaluation,
statistics may not be sufficiently conservative at this stage of the risk evaluation; and in most cases,
there are not a sufficient number of samples for conducting a statistical analysis. Therefore, if
maximum concentrations of inorganic constituents in an area are found to be less than two times the
average background concentrations, then those constituents are eliminated from quantitative
evaluation in the risk assessment. Constituents whose maximum detected concentrations are above
the defined background levels and not identified as an essential nutrient were retained for evaluation in
the next step of the hazard identification process (Toxicity Screen).

The calculation of background concentrations is presented in Appendix D. It should be noted that
arsenic in soil in a subset of the sites and transects was the only constituent eliminated as a COPC
based solely on the background screening step.

3.2.3 Toxicity Screen

A toxicity screen was performed in accordance with USEPA Region 5 guidance (USEPA, 1998b) and
IEPA regulations (IEPA, 1998).

3.2.3.1 Sources of Screening Criteria

USEPA Region 5 guidance identifies the following three sources as appropriate screening levels for
soil, in order of preference:

1) Most recent generic soil screening levels (SSLs) developed and presented in Appendix A
of the Soil Screening Guidance (USEPA, 1996b). The SSLs are based on ingestion and
inhalation (direct contact) and soil-to-groundwater exposure pathways for a residential
scenario.

2) Site-specific SSLs derived using the methodology outlined in the above reference.
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3) Most recent USEPA Region 9 Preliminary Remediation Goals (PRGs; USEPA, 1999).

The IEPA TACO program (IEPA, 1998) is very similar to that outlined in the SSL guidance (USEPA,
1996a) in that it provides Tier I criteria based on direct contact (ingestion and inhalation) and the soil-
to-groundwater pathway. In fact, the TACO Tier I criteria have been developed based on the USEPA
SSL guidance. However, the TACO Tier I criteria are more comprehensive because values are
provided for a longer list of constituents, and Tier I criteria are available for both residential and
industrial scenarios.

Therefore, IEPA TACO Tier I criteria were used for the identification of COPCs for soil and
groundwater for quantitative evaluation in the risk assessment. Where IEPA TACO Tier I criteria
(IEPA, 1998) were not available, structural similarity was used to assign a surrogate TACO Tier 1
criterion, and where this was not possible USEPA Region 9 PRGs (1999) were used. The screening
values are presented in Appendix C.

Residential values were used to identify COPCs for residential soils and sediments, and industrial
values were used to evaluate fill area soils. Region 9 PRGs were used as screening criteria for ten
constituents detected in soil.

The TACO program also provides screening criteria for the groundwater ingestion component of the
soil to groundwater pathway that were used here. These latter values conservatively address leaching
of constituents from soils to underlying groundwater.

The IEPA TACO program provides Tier 1 groundwater remediation objectives for two classes of
groundwater: Class I and Class II. Class I is potable resource groundwater, and Class II applies to all
other groundwater. The derivation of the Class I and Class II criteria are discussed in Appendix C.
Class II criteria were developed to allow for facile treatment of groundwater to meet Class I criteria, and
to be protective of agricultural uses of groundwater. Thus, the Class II criteria are considered to_be
protective of incidental groundwater exposures. J^ w < ± ~ &-•

O I.(M

The groundwater in the study area meets the Class I: Potable Resource Groundwater criteria set forth
in 35 III. Adm. Code 620. However, as noted in the HHRA Workplan, a drinking water scenario would
only be included in the risk assessment if it was determined that groundwater was being used as a
sole source of drinking water for any of the residences in the study area that are downgradient of the fill
areas. Private wells in the study area are either not used or are used for outdoor household activities.
In addition, ordinances are in effect in the Village of Sauget and the Village of Cahokia that prohibit the
use of groundwater as a potable water supply (these are presented in Appendix S). Therefore, a
drinking water scenario is not included in the risk assessment. To identify COPCs for potential
incidental exposures to groundwater (i.e., non-drinking water scenarios), the Class II criteria were
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used. Region 9 PRGs for tap water were used as screening criteria for fourteen constituents detected
in groundwater.

IEPA TACO Tier I values are not available for surface water, fish tissue, or air. Hence, surface water
data were compared to the Class II groundwater criteria, as surface water exposures for evaluation in
the risk assessment involve incidental contact with surface water, and not a drinking water exposure.
Fish tissue data were compared to the USEPA Region 3 Risk-Based Concentrations (RBCs) for fish
(USEPA, 2000b). As fish tissue data were available for evaluation, a comparison of surface water data
to human health Ambient Water Quality Criteria (AWQCs) for fish ingestion (USEPA, 1998c) was not
required. Air concentrations were compared to USEPA Region 9 PRGs (USEPA, 1999).

The toxicity criteria available at the time of the HHRA Workplan (Appendix A) preparation were used to
develop data quality levels (DQLs), which were used to identify appropriate practical quantitation limits
(PQLs) for laboratory methods for the analytical program addressed in the Quality Assurance Project
Plans (QAPPs) for the site (see Volumes 2B and 3B of the SSP).

As noted in the HHRA Workplan, the PRGs and RBCs are periodically updated by USEPA. The most
current criteria available at the time of the screening were used in the selection of COPCs. These are
the Region 3 RBCs dated October 5, 2000 and the Region 9 PRGs dated October 1, 1999. The
screening was conducted in October, 2000. The Region 9 PRGs were updated in the fall of 2000; the
date on the Region 9 PRG update is November 1, 2000 (USEPA, 2000d). A review of the PRG values
used in the screening indicates that only the value for lead in industrial soil has changed significantly
(from 1000 mg/kg to 750 mg/kg). Therefore, the latter value was used in the industrial soil screening,
though all of the screening tables by necessity refer to the 1999 PRGs.

The as-published sources of screening criteria are presented in the HHRA Workplan Appendices. The
TACO Tier I values are presented in Appendix (Workplan) B, and the current AWQCs are presented in
Appendix (Workplan) E. Because the USEPA Region 9 PRGs and the USEPA Region 3 RBCs have
been updated since the submittal of the workplan, the current versions of these values used in this risk
assessment have been included in the workplan appendices. Therefore, the current (2000d) USEPA
Region 9 PRGs are presented in Appendix (Workplan) C, the current USEPA Region 3 RBCs (2000b)
are presented in Appendix (Workplan) D.

Appendix C presents the specific screening values used for the residential soil - direct contact screen,
the industrial soil - direct contact screen, the soil to groundwater pathway screen, the groundwater and
surface water screen, the air screen, and the fish tissue screen used in this risk assessment.
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3.2.3.2 Screening Methodology

Constituents in an area/medium with maximum concentrations less than or equal to the toxicity
screening criteria were not included as COPCs. Where no COPCs are identified for an area/medium,
that area/medium is not evaluated quantitatively in the HHRA.

3.3 Hazard Identification

This section presents the results of the COPC selection by medium and area. COPCs selected here
are included in subsequent risk calculations.

3.3.1 Soils

Data for transect soils were compared to background, residential and industrial direct contact
screening values as well as to the soil to groundwater screening values. Data for site soils were
compared to background, industrial direct contact and the soil groundwater screening values.
Calculation of background concentrations of constituents in soils is presented in Appendix D Table D-1
for subsurface soils and D-2 for surface soils. As noted previously, arsenic in a subset of transect and
site soils is the only constituent to be eliminated as a COPC based solely on the comparison to
background.

3.3.1.1 Residential Scenario Direct Contact Screen

Maximum constituent concentrations in surface soil in all seven transects and for Site N were
compared to residential soil screening values for direct contact. The screening tables are presented in
Appendix E.

Transects. No residential scenario COPCs were identified in surface soil in Transects 1 and 2.
COPCs identified in surface soil for a residential scenario for Transects 3 through 7 are presented in
Table 3-1.

Sites. COPCs identified in surface soil for a residential scenario for Site N are presented in Table 3-2.

3.3.1.2 Industrial Scenario Direct Contact Screen

Maximum constituent concentrations in surface soil and subsurface soil in all transects and surface soil
in all sites were compared to industrial screening values for direct contact. The screening tables are
presented in Appendix F.
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Transects. No industrial scenario COPCs were identified in surface soil for Transects 1, 2 or 5. No
industrial scenario COPCs were identified in subsurface soil for Transects 1, 2, 3, 5, or 7. COPCs
identified in surface soil for an industrial scenario for Transects 3, 4, 6, and 7 are presented in Table 3-
1. COPCs identified in subsurface soil for an industrial scenario for Transects 4 and 6 are also
presented in Table 3-1.

'Sites. No industrial scenario CQPCs_were identifiedjn surface soil ^orJ3ites_G and N. COPCs
identified m"SuTface^oiTfor an industrial scenario for Sites H, I, and L are presented in Table 3-2.

3.3.1.3 Soil to Groundwater Pathway Screen

Maximum constituent concentrations in surface soil and subsurface soil in all transects and surface soil
in all sites were compared to soil to groundwater pathway screening values. The screening tables are
presented in Appendix G.

Transects. No soil to groundwater pathway COPCs were identified in subsurface soil in Transects 1,
2, and 5. As shown in Table 3-3, pentachlorophenol was identified as a COPC in all remaining
transect soils. Selenium, dieldrin, beta-BHC and benzo(a)anthracene were each identified as a COPC
once in transect soils. Of these, dieldrin was detected once in a residential area groundwater sample
location (SGW-S1) and beta-BHC was detected once in a residential area groundwater sample
location (SGW-S2), both below the groundwater screening values (Appendix H). The remaining
constituents were not detected in the residential area groundwater.

Sites. NQ_soil_tg_groundwater pathway COPCLs were identified in surface soiljn Site G. As shown in
Table 3-4, pentachlorophenol was identified as a COPC in all remaining site soils. Dieldrin, beta-BHC
and 4-chloroaniline were each identified as a COPC once in site soils, and selenium was identified
twice.

3.3.1.4 Soil COPC Summary

No direct contact GQp.Cs for either a residential or industrial scenario were identified for Transect 1,
Transect 2, (or_Site_Gr Therefore, surface and subsurface soils in these areas will not be further
evaluated in the risk assessment.

The majority of the COPCs identified in surface and subsurface soils in the transects and in Site N (five
of seven) are polycylic aromatic hydrocarbons (PAHs). Of the remaining two COPCs, dieldrin was
identified as a COPC in surface soil only in Transect 5 for the residential scenario, and arsenic was
identified as a COPC in surface soil only in Transect 7 for both the residential and industrial scenarios.
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PAHs are common combustion products and are found in grilled foods, charcoal, and in motor oils and
asphalt paving (ATSDR, 1995). A paper entitled "Background Levels of Polycyclic Aromatic
Hydrocarbons (PAH) and Selected Metals in New England Urban Soils" (Bradley et al., 1994)
investigated the occurrence of PAHs in soils in three New England towns: Boston, MA; Providence, Rl;
and Springfield, MA. Samples were collected in non-industrial areas. PAH concentrations were
consistently higher than residential screening criteria. Higher PAH concentrations were found near
roadways and near telephone poles. A copy of the paper is presented in Appendix D - Background
Calculations. Comparison of the PAH concentrations in this paper with those concentrations detected
in Transect 3, 4, 5, 6, and 7 surface soils indicates that the transect concentrations are similar to those
presented in the paper, i.e., are consistent with urban background.

Arsenic was identified as a COPC in surface soils in Transect 7. Of the nine surface soil samples
collected in this transect, eight had concentrations ranging from 6.2 to 8.1 mg/kg, below the site-
specific background concentration of 19 mg/kgw However, one sample in Transect 7 (UAS-T7-S1-0-
0.5FT) had an arsenic concentration §f̂ 34 mg/kg.x; Because this maximum detected value is greater
than the background concentration, arsenic was identified as a COPC in Transect 7. This
concentration is within the range of arsenic concentrations detected in eastern U.S. soils of 0.1 to 73
mg/kg (ATSDR, 1992).

IEPA has published a report entitled "A Summary of Selected Background Conditions for Inorganics in
Soil" (IEPA, 1994). This report is presented here in Appendix D. In this publication, background
concentrations are reported for soils within counties in metropolitan areas and soils in counties outside
of metropolitan areas. Within metropolitan areas, 114 soil samples were evaluated; arsenic
concentrations ranged from 1.1 to 24 mg/kg, with a mean concentration of 7.4 mg/kg and a median
concentration of 7.2 mg/kg. Outside of metropolitan areas, 120 soil samples were evaluated; arsenic
concentrations ranged from 0.35 to 22.4 nrig/kg, with a mean concentration of 5.9 mg/kg and a median
concentration of 5.2 mg/kg. The Illinois TACO program (IEPA, 1998) uses the median concentrations
as its point estimates for the statewide area background approach for concentrations of inorganics in
soils; this is a conservative approach as equal numbers of samples in the background population had
higher concentrations than the reported median value as those with lower concentrations. Sauget
Area 1 is in St. Clair County, which is identified as a metropolitan area county in the TACO program.
All detected concentrations of arsenic in soil were within the range of arsenic concentrations detected
in metropolitan areas (1.1 to 24 mg/kg) with the exception of the single sample noted above. As
provided for in the TACO program, an alternative statistical approach for background was used in the
HTHRA, as identified in the HHRA Workplan. The site-specific background concentration for arsenic of
19 mg/kg is ~also within the range of arsenic concentrations detected in background locations
presented in the IEPA report.

Therefore, although the majority of the COPCs identified in the transect soils are likely consistent with
background concentrations, they have all been quantitatively evaluated in the risk assessment.
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The COPCs identified in the industrial scenario screen for surface soils in the fill areas are PAHs,
arsenic, and copper, PCBs and tetrachlorodibenzo-p-dioxin (TCDD) equivalents. These are all
quantitatively evaluated in the risk assessment.

3.3.2 Groundwater

The selection of COPCs for groundwater was conducted on a location-by-location basis. The
screening tables are presented in Appendix H, which lists each well included in the analysis.
Screening intervals and/or sample depths are also included where known.

As noted above and in the HHRA Workplan, a drinking water scenario would only be included in the
risk assessment if it was determined that groundwater was being used as a sole source of drinking
water for any of the residences in the study area that are downgradient of the fill areas. Private wells in
the study area are either not used or are used for outdoor household activities, and ordinances are in
effect that prohibit the use of groundwater as a potable water supply source (Appendix S). Therefore,
a drinking water scenario is not included in the risk assessment. COPCs were identified to evaluate
potential incidental exposures to groundwater (i.e., non-drinking water scenarios), including incidental
contact by a construction worker that may excavate to a depth where groundwater would be exposed
in the excavation, or potential volatilization of VOCs through the soil column to indoor or outdoor air.
As noted above, the groundwater concentrations are compared to TACO Tier 1 Class II Groundwater
Remediation Objectives (presented in Appendix C).

A 30-foot bgs excavation depth is assumed as some sewer lines in the area are located at that depth.
Moreover, volatilization from groundwater through the soil column to indoor and/or outdoor air is
generally assumed to occur up to depths of up to 15 feet bgs (MADEP, 1995). Therefore, wells and or
well samples with screening intervals or sample collection depths between 0 and 30 feet bgs were
included in the evaluation.

Data from 34 groundwater sampling locations were included in the evaluation: 19 existing wells (those
beginning with EE and EGG designations), 11 push sampling locations installed in support of the SSP
(those beginning with AA and SW designations), and four existing residential area non-potable use
wells (those beginning with DW designations).

The results of the COPC selection are presented in Table 3-5. COPCs were identified in 14 of the 34
groundwater sampling locations. Five locations have only one or two COPCs identified. Seven
locations have between six and 11 COPCs identified, and two locations have 17 and 19 COPCs
identified; these are in Sites G and H, respectively. There appears to be no clear pattern of COPCs
between locations. A total of 42 COPCs were identified in the 14 locations combined. Of these, 12 are
VOCs. Of the four residential area non-potable use wells, a single COPC, lead, was identified in only
one well (DW-MCDO). This is the only COPC identified in the approximately 10 locations south of Site
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L, and lead was not identified as a COPC in any other groundwater sampling location included in the
evaluation.

3.3.3 Sediment

Maximum constituent concentrations in sediment in the combined CS-F/Borrow Pit Lake area were
compared to residential soil screening values for direct contact, per the HHRA Workplan. The
screening table is presented in Appendix E.

Two COPCs were identified in sediment, as shown in Table 3-6; arsenic and PCBs.

3.3.4 Surface Water

Maximum constituent concentrations in surface water in the combined CS-F/Borrow Pit Lake area
were compared to the screening values for surface water, which are the Class II groundwater criteria.
The screening table is presented in Appendix I. Based on this screen, no COPCs were identified in
surface water. Therefore, surface water is not evaluated further in the risk assessment.

3.3.5 Fish Fillet

The selection of COPCs for fish fillet samples was conducted on a sample-by-sample basis. Fish
tissue concentrations were compared to the USEPA Region 3 RBCs (USEPA, 2000b). The screening
tables are presented in Appendix I. The background calculation is also presented in Appendix I.

One COPC was identified in fish tissue - arsenic, as shown on Table 3-6. Arsenic was detected in
only one of the three fish tissue samples analyzed for arsenic.

3.3.6 Air

Ambient air sampling was conducted at Sites G, H, I and L to determine the tendency of site
constituents to enter the atmosphere and local wind patterns. At Site G, air samples were collected at
two upwind and two downwind locations. At Sites H, I, and L, air samples were collected at one
upwind and two downwind locations. Figure 3-9 identifies the ambient air sampling locations.

Air samples were analyzed for VOCs, SVOCs, PCBs, dioxins, and metals. Appendix J presents the
upwind or background air concentrations and the comparison of each downwind sample concentration
to upwind concentrations and to the PRGs for ambient air (USEPA, 1999).

Table 3-7 provides the summary for the COPCs identified in air. It should be noted that 4-methyl-2-
pentanone, acetone and methylene chloride are all common laboratory contaminants, however, review
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of the field blank data did not clearly indicate a problem with sample collection or analysis. Methylene
chloride was identified as a COPC in all four sites. However, the numerical results are sporadic (see
Table 3-7 and Appendix J). For example, in each downwind sample pair, methylene chloride was
detected at a high concentration in one sample, and not detected or detected at a much lower
concentration in the second downwind sample. As samples were collected from all areas on the same
day, such spikes would not be expected. Moreover, methylene chloride was not identified as a COPC
in site soils or groundwater. Therefore, although it is not indicated by the sample blank evaluations,
laboratory contamination seems to be the most likely source of methylene chloride in these samples.

These data are evaluated further in Section 7.0.
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TABLE 3-1
.SUMMARY OF CONSTITUENTS OF POTENTIAL CONCERN
TRANSECTS - DIRECT CONTACT
SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

Constituent
Arsenic
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Dibenzo(a,h)anthracene
Dieldrin
lndeno(1 ,2,3-cd)pyrene

Residential Scenario
Surface Soil

T3
--
--
X
X
X
-
--

Total: || 3

T4
--
X
X
X
X
--
X

5

T5
--
-
X
--
X
X
--

3

T6
--
X
X
X
X
--
X

5

T7

X
X
X
X
X
--
X

Industrial Scenario
Surface Soil

T3
--
--
X
-
--
--
--

6 II 1

T4
--
-
X
-
X
--
--

2

T6
--
--
X
--
--
--
--

1

T7

X
--
X
—
--
--
--

2

Subsurface Soil
T4
-
X
X
X
X
--
--

4

T6
--
--
X
-
--
--
--

1

Notes:
-- This constituent was not identifed as a constituent of potential concern based on this scenario.
T - Transect.
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TABLE 3-2
SUMMARY OF CONSTITUENTS OF POTENTIAL CONCERN
SITES - DIRECT CONTACT
SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

Constituent

Arsenic
Benzo(a)pyrene
Copper
Dibenzo(a,h)anthracene
Total 2,3,7,8-TCDD TEQ
Total PCBs

Residential Scenario
N
--
X
--
X
--
--

Industrial Scenario
H
X
--
--
--
X
X

Total:|| 2 J| 3

1

X
X
--
X
X

4

L

X
X
--
X
--
X

4

Notes:
-- This constituent was not identifed as a constituent of potential concern based on this scenario.
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TABLE 3-3
SUMMARY OF CONSTITUENTS OF POTENTIAL CONCERN
TRANSECTS - SOIL-TO-GROUNDWATER
SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

Constituent
Benzo(a)anth racene
beta-BHC
Dieldrin
Pentachlorophenol
Selenium

Soil-to-Groundwater Pathway
Surface Soil

T1
--
--
--
X
--

Total: |[ 1

T2
-
--
«
X
--

1

T3
-
--
—
X
X
2

T4
--
--
—
X
--

1

T5
--
--
X
X
--

2

T6
--
X
-
X
--
2

T7
--
--
-
X
--

1

Subsurface Soil
T3
--
--
--
X
--

1

T4

X
--
-
X
--

2

T6
--
~
-
X
-

1

T7
--
--
--
X
--

1

Notes:
-- This constituent was not identifed as a constituent of potential concern based on this pathway.
T - Transect.
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TABLE 3-4
SUMMARY OF CONSTITUENTS OF POTENTIAL CONCERN
SITES - SOIL-TO-GROUNDWATER
SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

» Soil-to-Groundwater Pathway
H

4-Chloroaniline II
beta-BHC
Dieldrin
Pentachlorophenol X
Selenium || X

Total:|| 2

I
X
--
X
X
--

3

L
-
X
--
X
X

3

N

--
--
X
--

1

Notes:
-- This constituent was not identifed as a constituent of potential concern

based on this pathway.
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TABLE 3-5
SUMMARY OF CONSTITUENTS OF POTENTIAL CONCERN
GROUNDWATER - CHRONIC EXPOSURE
SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

Site
Constituent Location
1,1,2,2-Tetrachloroethane *
1 ,4-Dichlorobenzene
2,4,5-TP (Silvex)
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2-Chlorophenol
2-Nitroaniline
3-Methylphenol/4-Methylphenol
4,4-DDE
4-Chloroaniline
4-Methyl-2-pentanone *
4-Nitroaniline
alpha-BHC
Antimony
Arsenic
Benzene *
Benzo(k)lluoranthene
beta-BHC
Cadmium
Carbazole
Chlorobenzene '
Chloroform "
Cis/Trans-1,2-Dichloroethene "
delta-BHC
Ethylbenzene *
Heptachlor
Heptachlor Epoxide
Lead
Molybdenum
Naphthalene *
Nickel
Nitrobenzene
Pentachlorophenol
Phenol
Tetrachloroethene '
Toluene *
Total PCBs
Total 2,3,7,8-TCDD TEQ
Trichloroethene *
Vanadium
Vinyl chloride *
Zinc

Total:

Site G
EE-05
-
-
X
--
-
-
-
-
--
X
-
X
--
-
-
X
-
--
--
-
X
--
--
X
--
--
--
-
X
X
-
-
--
X
--
--
-
X
-

--
-
10

EEG-106
--
-

--
-

-
-
-
--
--
X
--
-
-
-
X
--
--
-
-
-
-
-

-
.-

-
--
-
--
-
-
-
-
-
-

--
-
2

EEG-107
-
X
--
-
X
X
-
X
--
X
X
--
X
-

X
-
--
-
--
X
-
--
X
-
-
--
-
-
X
-
--
X
X
X
X
-
X
X
X
X
-
19

Site H
EE-01

X
X
--
X
-
-
-
-
-
X
--
--
-
-
-
X
--
-
--
X
X
-
-

X
-
-
--
--
X
--
-
X
-
--
--
--
X
--

--
-
11

EE-02
-
X
-
X
X
-
X

-
X
--
-
X
X
X
X
-
-
-
-
X
X
-
--

X
.-
-
X
-
X
X
X
-
-
-
-
X
--
-
-
17

EE-03
--
--
--
-
--
--
-
-
--
-
-
-
-
-
-
-
-
-

-
-
-
-
-
--

-
-
--
-
-

--

-
-
--
X
-
-
-
-
1

Site 1
AA-I-S1

--
X
--
--
-
-
-
-
--
X
--
--
-
--
-
X
-
-
--
--
X
--
X

-
-
-
--
-

--
--
--
-
-
-
--
-
-
-
X
-
6

AA-I-S2
--
X
-
-
-
-
-
--
-
X
--
--
-
--
--
X
X
-
X
--
X
-
X
-
--

-
--
"
X
-
-
-
-
-
-
-
X
--
X
X
11

EE-12
--
--
-
-
-
-

--
X
X
--
--
X
-
--
X
-
-
-
X
X
-
-
-

X
X
-
--
--
--
--
-
-
-
--
--
X
-
--
-
--
9

EE-13
-
-
-
-
-
--
-

--
--
--
--
--
-
--
-
--
--
--
--
-
-
-
--
--
-
--
--
--
-
--

-
-
--
X
-
--
--
-
1

EE-14
-
X
-
-
-
--
-
-
--
X
-
--
X
-
-
X
-
X
-
X
X
-
--
-
-
-
-
-
-
-
-
-
X
-
-
-
X
X
--
-
-
--
10

EE-15
-
X
-
--
-
-
-
--
-
--
-
-
--
-
-
--
-
-
-
--
-
-
--
-
--

--
-
--
--
--
-
--
-
-
-
-
--
--
-
-
-
1

Site L
EEG-109

-
-
-
-
X
-
--
--
--
X
-
-
--
-
X
X
-
--
-
--
--
X
-
--
-
--
-
--
--
--
X
--
--
--
-
--
-
-
-
-
--
--
6

RES
DW-MCDO

-
-
-
--
--
-
--
-
-
-
--
-
--
-
--
-

-
-
--
-
--
-
--
--
-
-
X
-
-
--
--
-
-

-
--
-
-
-
--
-
1

Notes:
-- This constituent was not identifed as a constituent of potential concern based on this scenario.
* Indicates volatile organic compound (VOC).
RES - Residential Non-Potable Use Well.
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TABLE 3-6
SUMMARY OF CONSTITUENTS OF POTENTIAL CONCERN
SEDIMENT AND FISH TISSUE
SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

Constituent

Arsenic
Total PCBs

Sediment

X
X

Total:|| 2

Notes:
-- This constituent was not identifed as a constituent

based on this scenario.

_|| Fish

I *
II 1

of potential concern

'' TABLES.xIsVsw sd fish
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TABLE 3-7
SUMMARY OF CONSTITUENTS OF POTENTIAL CONCERN
SITES - AIR
SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

Constituent
4-Methyl-2-pentanone
Acetone
Methylene Chloride
Trichloroethene

Total:

Ambient Air Pathway
G
X
X
X
--
3

H
--
-
X
X
2

1
-
--
X
--

f

L
--
--
X
--

1 I 1
Notes:
-- This constituent was not identifed as a constituent of potential concern

based on this pathway.
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SITE
SITE I

SITEH

SITEL

SITEM

SITEN

N

LEGEND

Site

A/ Water Body

A/ Roads
• Sediment Sample Locations

Soil Sample Locations

Surface Water Sample Locations
• Groundwater Well Locations

CS-A Dead Creek Segment
Designations

FIGURE 3-1
Soil, Sediment, Surface Water and
Groundwater Sampling Locations
Evaluated in the Risk Assessment

Sauget Area 1
EE/CAandRI/FS

Volume II
Human Health Risk Assessment

Solutia, Inc.
Remediation Technology Group

St. Louis, Missouri

3000 0 3000 Feet

EIBR
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AA-SW-S1

EEC-104

SITE I

*sr Y<?//

SITEL

SITEM

SITEN

N

LEGEND

Site

A/ Water Body
A/ Roads

• Groundwater Sample Locations

FIGURE 3-2
Groundwater Sample Locations

Evaluated in the HHRA

Sauget Area 1
EE/CAandRI/FS

Volume II
Human Health Risk Assessment

Solutia, Inc.
Remediation Technology Group

St. Louis, Missouri

2000 2000 Feet
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SITE

UAS-T1-S1-0-0.5FT
UAS-T1-S2-0-0.5FT

UAS-T1-S3-0-0.5FT
UAS-T1-S4-0-0.5FT

UAS-T1-S5-0-0.5FT
UAS-T1-S6-0-0.5FT

UAS-T1-S7-0-0.5FT

SITE I

UAS-T3-S1-0-0.5FT
UAS-T3-S2-0-0.5FT

UAS-T3-S3-0-0.5FT
UAS-T3-S4-0-0.5FT

UAS-T3-S5-0-0.5FT
UAS-T3-S6-0-0.5FT
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4.0 DOSE-RESPONSE ASSESSMENT

The purpose of the dose-response assessment is to identify the types of adverse health effects a
constituent may potentially cause, and to define the relationship between the dose of a constituent and
the likelihood or magnitude of an adverse effect (response) (USEPA, 1989a). Adverse effects are
classified by USEPA as potentially carcinogenic or noncarcinogenic (i.e., potential effects other than
cancer). Dose-response relationships are defined by USEPA for oral exposure and for exposure by
inhalation. Oral toxicity values are also used to assess dermal exposures, with appropriate
adjustments, because USEPA has not yet developed values for this route of exposure. Combining the
results of the toxicity assessment with information on the magnitude of potential human exposure
provides an estimate of potential risk.

Numerical toxicity values are generally obtained from USEPA databases/sources. The dose-response
relationship is often determined from laboratory studies conducted under controlled conditions with
laboratory animals. These laboratory studies are controlled to minimize responses due to confounding
variables, and are conducted at relatively high dose levels to ensure that responses can be observed
using as few animals as possible in the experiments. Mathematical models or uncertainty factors are
used to extrapolate the relatively high doses administered to animals to predict potential human
responses at dose levels far below those tested in animals. £_Humans are typically exposed to
chemicals in the environment at levels much lower than those tested in animals. These low doses may
be detoxified or rendered inactive by the myriad of protective mechanisms that are present in humans
(Ames et al., 1987) and that may not function at the high dose levels used in animal experiments.
Therefore, the results of these animal studies may only be of limited use in accurately predicting a

/>o A^ ? dose-response relationship in humans.~\ However, to be protective of human health, USEPA
iv^ incorporates many conservative assumptions and safety factors when deriving numerical toxicity

criteria from laboratory studies, as discussed below.

This section contains five subsections. Section 4.1 describes the sources of toxicity values. Section
4.2 describes USEPA's approach for developing noncarcinogenic toxicity values. Section 4.3
describes the toxicity values developed by USEPA for the evaluation of potential carcinogenic effects.
Section 4.4 discusses PCB dose-response issues, and Section 4.5 discusses dioxin dose-response
issues.

4.1 Sources of Toxicity Values

Sources of the published toxicity values in this risk assessment include USEPA's Integrated Risk
Information System (IRIS) (USEPA, 2000c), the Health Effects Assessment Summary Tables (HEAST)
(USEPA, 1997b), and the USEPA National Center for Environmental Assessment (NCEA) in
Cincinnati, Ohio.
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The primary USEPA source of toxicity values is IRIS, an on-line computer database of toxicological
information (USEPA, 2000c). The IRIS database is updated monthly to provide the most current
USEPA verified toxicity values. As defined by the USEPA (1997b), a toxicity value is "Work Group-
Verified" if all available information on the value has been examined by an Agency Work Group, the
value has been calculated using current Work Group methodology, a unanimous consensus has been
reached on the value by the Work Group, and the value appears on IRIS.

Another source of toxicity values is the USEPA Health Effects Assessment Summary Tables (HEAST)
(USEPA, 1997b). HEAST is published annually by the USEPA and provides a compilation of toxicity
values available at the time of publishing. Because HEAST is no longer updated regularly, the toxicity
values provided may not represent the most current values available. In addition, the toxicity values
provided by HEAST are considered to be provisional, i.e., the value has had some form of agency
review, but does not appear on IRIS. The HEAST values may or may not have been generated
through the Agency Work Group process, but the values generally use all available information, use
current methodology, and a consensus was reached by Agency scientists on the value. HEAST is,
therefore, considered to be an unverified source of dose-response values and should be used only if
no toxicity value is available on IRIS.

When a toxicity value is not available from IRIS or HEAST, the USEPA National Center for
Environmental Assessment (NCEA) in Cincinnati may be consulted for provisional toxicity values.
These toxicity values may or may not meet the HEAST criteria. The NCEA generally provides a "~
toxicological summary for the value. The USEPA Region 3 RBC Table (USEPA, 2000b) and the
USEPA Region 9 PRG Table (USEPA, 2000d) also use toxicity information from NCEA where
available, and can serve as a source of these values. Therefore, the hierarchy of toxicity value
sources correlates in general with the level of confidence in the values, with the values directly
provided by NCEA having the lowest level of scientific review and approval and, thus, the least level of
confidence.

4.2 Noncarcinogenic Toxicity Assessment

Constituents with known or potential noncarcinogenic effects are assumed to have a dose below which
no adverse effect occurs or, conversely, above which an adverse effect may be seen. This dose is
called the threshold dose. A conservative estimate of the true threshold dose is called a No Observed
Adverse Effect Level (NOAEL). The lowest dose at which an adverse effect has been observed is
called a Lowest Observed Adverse Effect Level (LOAEL). By applying uncertainty factors to the
NOAEL or the LOAEL, Reference Doses (RfDs) for chronic exposure to chemicals with
noncarcinogenic effects have been developed by USEPA (1997b, 2000c).

In regulatory toxicity assessment, USEPA assumes that humans are as sensitive, or more sensitive, to
the toxic effects of a chemical as the most sensitive species use in the laboratory studies. Moreover,
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the RfD is developed based on the most sensitive or critical adverse health effect observed in the
study population, with the assumption that if the most critical effect is prevented, then all other potential
toxic effects are prevented. Uncertainty factors are applied to the NOAEL (or LOAEL, when a NOAEL
is unavailable) for this critical effect to account for uncertainties associated with the dose-response
relationship. These include using an animal study to derive a human toxicity value, extrapolating from
a LOAEL to a NOAEL, extrapolating from a subchronic (partial lifetime) to a chronic lifetime exposure,
and evaluating sensitive subpopulations. Generally, a 10-fold factor is used to account for each of
these uncertainties; thus, the total uncertainty factor can range from 10 to 10,000. In addition, an
uncertainty factor or a modifying factor of up to 10 can be used to account for inadequacies in the
database or other uncertainties. The resulting RfDs are very conservative, i.e., health protective,
because of the use of the large uncertainty factors. For chemicals with noncarcinogenic effects, an
RfD provides reasonable certainty that no noncarcinogenic health effects are expected to occur even if
daily exposures were to occur at the RfD level for a lifetime. RfDs and exposure doses are expressed
in units of milligrams of chemical per kilogram of body weight per day (mg/kg-day). The lower the RfD
value, the lower is the assumed threshold for effects, and the greater the assumed toxicity.

Table 4-1 summarizes the toxicity information for COPCs with potential noncarcinogenic effects for the
oral route of exposure. For each COPC, the chemical abstracts service number (CAS number), the
dose-response value (RfD), and the reference for the toxicity value are presented. In addition, the
USEPA confidence level in the value, the uncertainty factor, the modifying factor, the study animal,
study method, target organ and critical effect upon which the toxicity value is based are also presented
for each COPC, where available. The confidence level is provided for constituents published on IRIS,
and is based on the confidence in the study and the extent of toxicity information available for that
constituent.

Table 4-2 summarizes the toxicity information for COPCs with potential noncarcinogenic effects for the
inhalation route of exposure. For each COPC, the CAS number and the toxicity value are presented.
Inhalation RfD (in units of mg/kg-day) values are calculated from Reference Concentrations (RfC) (in
units of mg/m3) assuming a 70 kg adult breathes 20 m3 of air per day. Both values are presented
where available. In addition, the reference for the toxicity value, the USEPA confidence level in the
value, the uncertainty factor, the modifying factor, the study animal, study method, target organ and
critical effect upon which the toxicity value is based are also presented for each constituent. USEPA
does not support use of oral toxicity values to evaluate inhalation exposures (USEPA, 1996b).

4.3 Carcinogenic Toxicity Assessment

In assessing the carcinogenic potential of a constituent, the Human Health Assessment Group of
USEPA has classified constituents into one of the following groups (USEPA 1997b, 2000c), according
to the weight of evidence from epidemiologic and animal studies:
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Group A - Human Carcinogen (sufficient evidence of carcinogenicity in humans)

Group B - Probable Human Carcinogen (B1 - limited evidence of carcinogenicity
in humans; B2 - sufficient evidence of carcinogenicity in animals with
inadequate or lack of evidence in humans)

Group C - Possible Human Carcinogen (limited evidence of carcinogenicity in
animals and inadequate or lack of human data)

Group D - Not Classifiable as to Human Carcinogenicity (inadequate or no
evidence)

Group E - Evidence of Noncarcinogenicity for Humans (no evidence of
carcinogenicity in adequate studies)

The underlying assumption of regulatory risk characterization for constituents with known or assumed
potential carcinogenic effects is that no threshold dose exists. Thus, the characterization assumes that
there is some finite level of risk associated with each non-zero dose. The USEPA has developed
computerized models that extrapolate dose-response relations observed at the relatively high doses
used in animal studies to the low dose levels encountered by humans in environmental situations. The
mathematical models developed by USEPA assume no threshold, and use both animal and human
data (where available) to develop a potency estimate for a given chemical. The potency estimate,
called a cancer slope factor (CSF) is expressed in units of (mg/kg-day)'1; the higher the CSF, the
greater the carcinogenic potential.

Table 4-3 summarizes the toxicity information for COPCs classified by the USEPA as potential
carcinogens for the oral route of exposure. For each constituent, the CAS number, USEPA
carcinogenicity class, the oral cancer-slope factor and the reference are provided. In addition, the
study animal and route of exposure upon which the CSF is based are presented.

Table 4-4 summarizes the toxicity information for COPCs classified by the USEPA as potential
carcinogens for the inhalation route of exposure. For each constituent, the CAS number, USEPA
carcinogenicity class, the inhalation cancer slope factor and unit risk factor (provided in units of
(ug/m3)"1)and the reference are provided. In addition, the study animal and route of exposure upon
which the CSF is based are presented. The CSF is calculated from the unit risk assuming a 70 kg
adult breathes 20 m3 of air per day.
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4.4 PCB Dose-Response

The biphenyl structure of PCBs consists of two aromatic 6-member rings connected by a single bond.
There are five locations on each ring that can be chlorinated, and there are 209 individual PCB
congeners, each identified by a unique congener number. Structurally, PCB congeners can be
classified into groups based on the number of chlorines per molecule (e.g., monochloro-, dichloro-,
trichloro-, up to decachloro-biphenyl). These groups are referred to as homologs.

Aroclor mixtures are the commercial mixtures of PCBs that were used in industry. The Aroclors are
identified numerically (e.g., Aroclor 1260, Aroclor 1016). The higher the Aroclor number, the more
enriched is the mixture in congeners containing higher numbers of chlorines. Each Aroclor mixture
exhibits a characteristic, however overlapping, range of congeners, and Aroclors are identified and
quantitated in samples by comparing the sample results to Aroclor standards. Total PCBs in a sample
can be calculated by summing the Aroclor concentrations. Alternatively, PCBs can be quantitated by
homolog and the homolog concentrations summed to give a total PCB concentration. This latter
method was used in the Sauget Area 1 risk assessment.

Risks from potential exposures to PCBs have been calculated using the most current guidance
available from USEPA. Currently, USEPA-approved guidance is provided in IRIS (USEPA, 2000c).
Total PCB concentrations were calculated by summing the separate homolog concentrations. The
total PCB concentrations were used to calculate the PCB exposure dose to be combined with the
verified cancer slope factors listed in IRIS (USEPA, 2000c). Guidance provided in IRIS specifies three
tiers of human slope factors for environmental PCBs: high risk and persistence, low risk and
persistence, and lowest risk and persistence. The choice of slope factors for use depends on the
medium of exposure and PCB chlorine content, as outlined in IRIS (USEPA, 2000c). These values are
presented in Table 4-5. Based on a review of the media evaluated in the risk assessment and the
CSF selection criteria, the CSF value of 2 (mg/kg-day)"1 was used in the Sauget Area 1 risk
assessment.

Non-cancer risks from potential exposures to PCBs were calculated using the most conservative RfD
for a PCB mixture, the oral reference dose for Aroclor 1254 of 2E-05 mg/kg-day.

4.5 Dioxin Dose-Response

The potential carcinogenic effects associated with exposure to dioxin and furan congeners in
environmental media were assessed in accordance with the approach developed by USEPA (1989b).
Risks were calculated for 2,3,7,8-TCDD and the dioxin and furan congeners using the cancer slope
factor for 2,3,7,8-TCDD listed in HEAST and using the toxic equivalency factors (TEFs) provided by
World Health Organization (WHO) (Van den Berg et al., 1998). The TEFs are fractions that equate the
potential toxicity of each congener to that of 2,3,7,8-TCDD. The TEFs are listed in Table 4-6. For
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each sample, the reported sample concentration (or half the detection limit, as appropriate, for non-
detected congeners) for each dioxin and furan congener having a TEF listed by WHO was multiplied
by its TEF, resulting in a TCDD toxic equivalence concentration (TCDD-TEQ). The TCDD-TEQ values
for each of the congeners were then added together for each sample and treated as one sample
concentration in the risk assessment. The cancer slope factor for 2,3,7,8-TCDD was used to calculate
potential carcinogenic risks resulting from potential exposure to 2,3,7,8-TCDD-TEQs.
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TABLE 4-1
DOSE-F
SAUGET AREA 1 - EE/CA AND RI/FS

HUMAN HEALTH RISK ASSESSMENT

ConitttiMnt

1 . 1 ,2.2-Tetiachloroethane

1 ,4-Dichlorot)enzene

2.4.5-TP (Silvex)

2.4.6-Trichlorophenol

2.4-Dichlorophenol

2-Chlorophenol

2-Nilroaniline

3-Methylphenol/4-Melhylphenol

4,4-DDE

4-Chtoroaniline

4-Methyl-2-penlanone

4-Nilroaniline

Acetone

alpha-BHC

Antimony

Arsenic

Benzene

Benzo(a)anlhracene

Benzo(a)pyrene

Benzo(b)fluoranthene

Benzo(k)lluoranthene

bela-BHC

Cadmium

Carbazole

Chkxobenzene

Chloroform

Cis/Trans-1 ,2-Dichloroelhene

Copper

della-BHC

Dibenzo(a.h)anlhracene

Oieldrln

Ethylbenzene

CAS
NumlMr

79-34-5

106-46-7

93-72-1

88-06-2

120-83-2

95-57-8

88-74-4

(a)

72-55-9

108-47-8

108-10-1

100-01-6

67-64-1

319-84-8

7440-36-0

7440-38-2

71-43-2

56-55-3

50-32-8

205-99-2

207-08-9

319-85-7

7440-43-9

86-74-8

108-90-7

67-68-3

107-06-2

7440-508

319-86-8

53-703

60-57-1

100-41-4

Oral
DoM-Hnponte

Vilin (mo/ka-dav)

600E-02

300E-02

800E-03

NA

300E-03

500E-03

NA

500E-02 (b)

NA

400E-03

600E-02

NA

100E-01

NA

40OE-04

300E-04

3 OOE 03

NA

NA

NA

NA

NA

5 OOE -04

NA

200E-02

1. OOE -02

1 OOE -02 (c)

370E-02

300E-04 (1)

NA

500E-05

1 OOE -01

Reference
(L»t Verifed)

Type

NCEA (e)

NCEA (e)

IRIS (11/2000)

NA

IRIS (1 1/2000)

IRIS (11/2000)

NA

IRIS (11/2000)

IRIS (11/2000)

IRIS (11/2000)

HEAST

NA

IRIS (11/2000)

IRIS (11/2000)

IRIS (11/2000)

IRIS (11/2000)

NCEA (7/29/96)

IRIS (11/2000)

IRIS (11/2000)

IRIS (11/2000)

IRIS (11/2000)

IRIS (11/2000)

IRIS (11/2000)

NA

IRIS (11/2000)

IRIS (11/2000)

HEAST

HEAST

NA

IRIS (11/2000)

IRIS (1 1/2000)

IRIS (11/2000)

EPA
Confidence

Level

NA

NA

MEDIUM

NA

LOW

LOW

NA

MEDIUM

NA

LOW

NA

NA

LOW

NA

LOW

MEDIUM

MEDIUM-LOW

NA

NA

NA

NA

NA

HIGH

NA

MEDIUM

MEDIUM

NA

NA

NA

NA

MEDIUM

LOW

Uncertainty
Fietor

NA

NA

100

NA

100

1000

NA

1000

NA

3000

3000

NA

1000

NA

1000

3

3000

NA

NA

NA

NA

NA

10

NA

1000

1000

3000

NA

NA

NA

100

1000

Modlflng
Factor

NA

NA

1

NA

1

1

NA

1

NA

1

1

NA

1

NA

1

1

NA

NA

NA

NA

NA

NA

1

NA

1

1

1

NA

NA

NA

1

1

Targent Organ/
Critical Effect

at LOAEL

NA

NA

Histopathotoflical changes in Ihe liver

NA

Decreased delayed hypersensitivity response

Reproductive effects

NA

Decreased body weight, neurotoxicity

NA

Splenic lesions

Increased fiver and kidney weights, increased urinary protein

NA

ncreaMd liver and kidney weights and nephrotoxicity

NA

Decreased longevity, dec blood glucose and cholesterol changes

Hyperpigmentation and keratosis ol the skin and poss vascular complications

Hematological and Immunological

NA

NA

NA

NA

NA

Prolelnuria

NA

Hlstopatttologk: changes in liver

Fatty cyst formation in liver

Decreased hematocrit and hemoglobin

Gl Irritation

NA

NA

Liver lesions

Liver and kidney loxicily

Study
Anlmil

NA

NA

DOG

NA

RAT

RAT

NA

RAT

NA

RAT

RAT

NA

HAT

NA

RAT

HUMAN

RAT

NA

NA

NA

NA

NA

HUMAN

NA

DOG

DOG

RAT

HUMAN

NA

NA

RAT

RAT

Study
Method

NA

NA

ORAL DIET

NA

ORAL DRINKING WATER

ORAL DRINKING WATER

NA

ORALGAVAGE

NA

ORALOIET

ORALGAVAGE

NA

ORALGAVAGE

NA

ORAL DRINKING WATER

ORAL DRINKING WATER

ORAL GAVAGE

NA

NA

NA

NA

NA

ORAL

NA

ORAL CAPSULE

ORALCAPSULE

ORAL GAVAGE

ORAL

NA

NA

ORAL DIET

ORAL GAVAGE
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TABLE 4-1
DOSE-RESPONSE INFORMATION FOR COMPOUNDS WITH POTENTIAL NONCARCINOGENIC EFFECTS FROM CHRONIC EXPOSURE THROUGH THE ORAL ROUTE
SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

Constituent

gamma-BHC

Heptachlor

Heptachlor epoxide

lndeno(1,2,3-cd)pyrene

Lead

Molybdenum

Naphthalene

Nickel

Nitrobenzene

Pentachtorophenol

Phenol

Tetrachloroethene

Toluene

Total 2.3,7,8-TCDO TEO

Total PCBs

Trichloroelhene

Vanadium

Vinyl chloride

Zinc

Notes:

CAS - Chemical Abstracts Service.

CAS
Nurnbw

58-89-9

76-44-8

1024-57-3

193-39-5

7439-92-1

7439-98-7

91-20-3

7440-02-0

98-95-3

87-86-5

108-95-2

127-18-4

108-88-3

1746-01-6

1336-38-3

79-01-6

744&«2-2

75-01-4

7440*6-6

Oral
DoM-RecpoiiM

VtliM (moAo-div)

300E-04

500E-04

130E-05

NA

NA

500E-03

2006-02

200E-02

5.00E-04

300E-02

600E-01

1.00E-O2

200E-01

NA

200EO5 (d)

600E-03

700E-03

300E-03

300E-01

Reftnnc*
(Utt VerHM)

Typ»

IRIS (11/2000)

IRIS (11/2000)

IRIS (1 1/2000)

IRIS (11/2000)

IRIS (1 1/2000)

IRIS (1 1/2000)

IRIS (1 1/2000)

IRIS (1 1/2000)

IRIS (1 1/2000)

IRIS (11/2000)

IRIS (11/2000)

IRIS (11/2000)

IRIS (11/2000)

HEAST

IRIS (11/2000)

NCEA (e)

HEAST

IRIS (1 1/2000)

IRIS (1 1/2000)

EPA
ConfldMC*

Lewi

MEDIUM

LOW

LOW

NA

NA

MEDIUM

LOW

MEDIUM

LOW

MEDIUM

Low

MEDIUM

MEDIUM

NA

MEDIUM

LOW

NA

MEDIUM

MEDIUM

Uncertainty
Fictor

1000

300

1000

NA

NA

30

3000

300

10000

100

100

1000

1000

NA

300

3000

100

30

3

ModHIng
Fictor

1

1

1

NA

NA

1

1

1

1

1

1

1

1

NA

1

1

1

1

1

T«g*nt Organ/
Critical Effect

•1 LOAEL

Jver and kidney toxicity

ncreased liver weight

Increased liver to body-weight ratios

NA

NA

Increased uric add levels

Decreased BW In males

Decreased body & organ wis

Hematdogic elleds, and adrenal, renal & hepatic lesions

Liver & kidney pathology

Reduced fetal body weights

Hepatotoxicily in mice, decreased weight gain In rats

Changes in liver and kidney weights

NA

Ocular, meibomiam gland, linger and loenail. and immune effects

Increased relative liver weight

No effects reported

Liver cell polymorphism

Hemalologic effects

Study
Anlrnl

RAT

RAT

DOG

NA

NA

HUMAN

RAT

RAT

RAT/MOUSE

RAT

RAT

MOUSE/RAT

RAT

NA

MONKEY

MOUSE

RAT

RAT

HUMAN

Study
Method

ORAL DIET

ORALDIET

ORALDIET

NA

NA

ORALDIET

ORALGAVAGE

ORALDIET

INHALATION

ORALDIET

ORALiGAVAGE

OPAL GAV AGE/DRINKING WATER

ORAL:GAVAGE

NA

ORALCAPSULE

ORAL DRINKING WATER

ORAL DRINKING WATER

ORALDIET

ORAL DIET SUPPLEMENT

LOAEL - Lowesl Observed Adverse Effects Level.

Rto - Reference Dose
NCEA - National Center lor Environmental Assessment
IRIS - Integrated Risk Information System, an on-line computer database of lexicological Information (USEPA, ZOOOc)

HEAST • Health Effects Assessment Summary Tables, published annually by the USEPA (I997b).

(a) The CAS numbers lot 3-Melhylphenol and 4-Melhylphenol are 106-44-5 and 106-39-4. respectively.

(b) Value for 3-Melhylphenol, IRIS value lor 4-Melnylphenol has been withdrawn.

(c) Value for cls-1,2-dichloroethene
(d) Value lor Arodor 1254 (IRIS)

(e) As reported in the USEPA Region 9 PRO Table (10/1999)
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TABLE 4-2
DOSE-F
SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

ENSR International
Page 1 of 2

Constituent

1 . 1 ,2.2-Tetiachloroethane

1 .4-D*chlorobenzene

2.4.S-TP (Sitvex)

2.4.6-Trlchlorophenol

2.4-Oichlotciphenol

2-Chlorophenol

2-Nllioaniline

3-Melhylphenof/4 Malhylphenol

4,4-DDE

4-Chloroamline

4-Methyl-2-penlanone

4-Nluoaniline

Acetone

alpha-BHC

Antimony

Aixnic

Benzene

Benzo(a)anihracene

Benzo(a)pyrBne

Benzo(b)lluoranthene

9enzo(ti)llu(xanlriene

beta-BHC

Cadmium

Catbazote

Chlorobenrene

Chloroform

Clamans-1.2-Oichloroalhtine

Copper

delta BHC

Dibenzo(a,h)anihracene

Dleldrln

Ethylbenzene

CAS
Numb*

79-34-5

106-46-7

93-72-1

88-06-2

120-83-2

95-57-8

88-744

(«)

72-55-9

106-47-8

108-10-1

100-01-6

67-64-1

319-84-6

7440-36-0

7440-38-2

71-43-2

56-55-3

50-32-8

205-99-2

207-08-9

319-85-7

7440-43-9

86-74-8

108-90-7

67-66-3

107-06-2

7440508

319-868

53-70-3

60-57-1

100-41-4

Inhalation
Doaa-RMponsa

Value (mg/Vg-day)

NA

2 29E-01

NA

NA

NA

NA

5.7IE-05

NA

NA

NA

229E-02

5.71E-05 (b)

NA

NA

NA

NA

1.70E-03

NA

NA

NA

NA

NA

NA

NA

571E-03

8 606 05

NA

NA

NA

NA

NA

286E-01

Inhalation
Reference Concentration

(malm-}

NA

B05E-01

NA

NA

NA

NA

200E-04

NA

NA

NA

800E-02

NA

NA

NA

NA

NA

6006-03

NA

NA

NA

NA

NA

NA

NA

200E-02

NA

NA

NA

NA

NA

NA

IOOE+00

Reference
(Lait Varitlad)

Typ«

IRIS (11/2000)

IRIS (11/2000)

IRIS (11/2000)

IRIS (11/2000)

IRIS (11/2000)

IRIS (11/2000)

HEAST

IRIS01/2OOO)

IRIS (11/2000)

IRIS (11/2000)

HEAST

NA

IRIS (11/2000)

IRIS (11/2000)

IRIS (11/2000)

IRIS (11/2000)

NCEA (7/246)

IRIS (1 1/2000)

IRIS (11/2000)

IRIS (11/2000)

IRIS (11/2000)

IRIS (11/2000)

IRIS (11/2000)

NA

HEAST

NCEA 12/1/97

IRIS (11/2000)

IRIS (11/2000)

IRIS (11/2000)

IRIS (11/2000)

IRIS (11/2000)

IRIS (11/2000)

EPA
Confidence

Laval

NA

MEDIUM

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

MEDIUM

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

LOW

Uncertainty
Factor

NA

100

NA

NA

NA

NA

10000

NA

NA

NA

1000

10000

NA

NA

NA

NA

1000

NA

NA

NA

NA

NA

NA

NA

10000

NA

NA

NA

NA

NA

NA

300

Factor

NA

1

NA

NA

NA

NA

1

NA

NA

NA

1

1

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

1

NA

NA

NA

NA

NA

NA

1

Tarpat Organ/
Critical Enact

at LOAEL

NA

Increased liver weight

NA

NA

NA

NA

Hemaioforjical effects

NA

NA

NA

Increased liver wt. kidney effects

Hematolooical effects

NA

NA

NA

NA

Hemalopoletic Effects

NA

NA

NA

NA

NA

NA

NA

Llvar and kidney effects

Nasal Effects

NA
NA

NA

NA

NA

Developmental loxlclty

Study
Animal

NA

RAT

NA

NA

NA

NA

RAT

NA

NA

NA

RAT

RAT

NA

NA

NA

NA

MOUSE

NA

NA

NA

NA

NA

NA

NA

RAT

NA

NA

NA

NA

NA

NA

RAT/RABBIT

Study
Method

NA

INHALATION

NA

NA

NA

NA

INHALATION INTERMITTENT

NA

NA

NA

INHALATION INTERMITTENT

INHALATION INTERMITTENT

NA

NA

NA

NA

INHALATIONiVAPOR

NA

NA

NA

NA

NA

NA

NA

INHALATION: INTERMITTENT

NA

NA

NA

NA

NA

NA

INHALATION

Param xlsVDRNCI
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TABLE 4-2

SAUGET AREA 1 - EE/CA AND RI/FS

HUMAN HEALTH RISK ASSESSMENT

ENSR International

Page 2 of 2

Constituent

Oamma-fJHC

Heplachlor

Heplachlor eporide

lndeno(1>2,3-cd)pvrena

Lead

Molybdenum

Naphthalene

Nickel

Nitrobenzene

Pentachkxophenol

Phenol

Tetrachkxoethene

Toluene

Total 2.3.7.8-TCOO TEO

Total PCBs

Trlchloroethene

Vanadium

Vinyl chloride

Zinc

CAS
Number

58-89-9

76-44-8

1024-57-3

193-39-5

7439-92-1

7439-98-7

91-20-3

7440-02-0

98-95-3

87-86-5

108-95-2

127-18-4

106-88-3

1746-01-6

1336-36-3

79-01-6

7440-62-2

75-01-4

7440-66-6

Inhalation
Doaa-Responaa

Value (moAg-day)

NA

NA

NA

NA

NA

NA

8 57E-04

NA

5.70E-04

NA

NA

1 14E-01

1 14E-01

NA

NA

NA

NA

2.86E-02

NA

Inhalation
Reference Concentration

(Rig/ml

NA

NA

NA

NA

NA

NA

300E-03

NA

2.00E-03

NA

NA

4.00E-01

400E-OI

NA

NA

NA

NA

100E-01

NA

Reference
(Last Verified)

Type

IRIS (11/2000)

IRIS (11/2000)

IRIS (11/2000)

IRIS (11/2000)

NA

IRIS (11/2000)

IRIS (11/2000)

IRIS (It/2000)

HEAST

IRIS (11/2000)

IRIS (1 1/2000)

NCEA (c)

IRIS ( 11/2000)

HEAST

IRIS (11/2000)

IRIS (1 1/2000)

HEAST

IRIS (11/2000)

IRIS (11/2000)

EPA
Confidence

Level

NA

NA

NA

NA

NA

NA

MEDIUM

NA

NA

NA

NA

MEDIUM

MEDIUM

NA

NA

NA

NA

MEDIUM

NA

Uncertainty
Factor

NA

NA

NA

NA

NA

NA

3000

NA

10000

NA

NA

300

300

NA

NA

NA

NA

30

NA

Modifying
Factor

NA

NA

NA

NA

NA

NA

1

NA

1

NA

NA

1

1

NA

NA

NA

NA

1

NA

Target Organ/
Critical Effect

at LOAEL

NA

NA

NA

NA

NA

NA

Nasal effects

NA

HemalotoglcaJ effects and adrenal, renal, and heptallc lesions

NA

NA

Hepatoloxlcity and renal toxtclly

Neurological effects

NA

NA

NA

NA

Liver cell polymorphism

NA

Notes

CAS - Chemical Abstracts Service

Study
Animal

NA

NA

NA

NA

NA

NA

MOUSE

NA

MOUSE/RAT

NA

NA

MOUSE

HUMAN

NA

NA

NA

NA

RAT

NA

Study
Method

NA

NA

NA

NA

NA

NA

INHALATION

NA

INHALATION

NA

NA

INHALATION

INHALATIOM:OCCUPATIONAL

NA

NA

NA

NA

ORAL DIET

NA

LOAEL - Lowest Observed AdveiM Enacts Level

RIG - Reference Concentration.

NCEA • National Center lor Environmental Assessment

IRIS - Integrated Risk Information System, an on-line computer database ol lexicological intormatlon (USEPA. 2000C)

HEAST - Health Effects Assessment Summary Tables, published annually by the USEPA ( 1 997b).

(a) The CAS numbers for 3 Melhylptiend and 4-Methylphenol are 106-44-5 and 108-39-4. respectively.

(b) Due to structural similarities, value lor 2-Nilroan«ine used

(c) As reported In the USEPA Region 9 PRO Table (1 0/1999)
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TABLE 4-3

ENSR International

SAUGET AREA 1 - EE/CA AND RI/FS

HUMAN HEALTH RISK ASSESSMENT

Or* CSF
Study

1.1.2,2-Talriaitoroathana

2.4.5-TP (Siva«)

2.4.6-Trchtoropharol

2.4Oicr*xophanol

2-Chbrophanol

34Aatnytphanoy4-Mathytphanol

4.4-DDE

4-Chtoioanilna

4-Mathy)-2-panunona

4-NrKjanifna

alpha-BHC

Anne

Banzana

3anzo(a)anlrifacana

Banro(a)pyrana

8anzo(b)fluorar<han0

BanzofltAJOranthana

bau-8HC

C«Trana-1.2-Dichtoroamana

7M4-5

106-46-7

93-72-1

8646-2

120-83-2

95-57-8

66-74-4

(•)

72-55-9

vx-n-t
106-10-1

100-01-6

67-64-1

319-84-6

7440-364

7440-38-2

71-43-2

56-65-3

50-32-a

205-89-2

207-06-9

319-85-7

7440-43-9

86-744

1 OS-90-7

67-66-3

107-06-2

744040-6

319-66-6

53-70-3

60-S7.1

100-41-4

56-89-9

76-444

1024-570

193-39-5

7439-92-1

7439-96-7

91-20-3

744042-0

96-95-3

57-86-5

108-95-2

1J7-16-4

106-664

1748-01-6

1336-36-3

7941-6

744042-2

75-01-4

7440464

C

C

0

82

NA

NA

NA

C

82

NA

NA

NA

D

B2

NA

A

82

82

82

C

B1

D

0

D

B2

82

D

82-C

82

82

82

82

NA

C

NA

D

B2

0

NA

D

NA

NA

(C)

200E-01

240E42

NA

NA

NA

340E-01

NA

NA

NA

NA

630E«00

NA

1.50E<OO

150E42

730E41

7.30E«00

7 30E-01 (C]

730E42 (d)

180E-00

NA

200E-02

NA

610E-03

NA

NA

NA

730E-OO

180E401

NA

V30EiOO

450E«00

910E<00

7.30E-01 (e)

NA

NA

NA

NA

NA

120E41

NA

520E42

NA

1 50E>05

2 00£«00 (g)

1 10E42

NA

720E41 (h)

NA

ms (11/2000
HE AST (1997

IRIS (11/2000

ins (11/2000
iras (11/2000
I«S (11/2000

IRIS (11/2000
ins (11/2000
ins (11/2000
ins (n/3000
ISIS (11/2000

NA

IRIS (11/2000]

IRIS (11/2000]

IRIS (11/2000]

IRIS (11/2000]

IRIS (11/2000)

IRIS (11/2000)

IRIS (11/2000)

IRIS (11/2000)

IRIS (11/2000]

IRIS (11(2000)

IRIS (11/2000;

HEAST

IWS (11,2000)

IRIS M1/200C1

ins (n/2000)
ins (n/2000)
ins (11/2000)
ins (11/2000)
ins (11/2000)
ins (11/2000)

HEAST

IBS (11/2000)

IRIS (11/2000)

IRIS (11/2000)

NA

IRIS (11/2000)

IRIS (11/2000)

IRIS (11/2000)

IRIS [11/2000)

IRIS [11/2000)

IRIS (11/2000)

NCEA(k)

ins (11/2000)

HEAST

insni/zioo)
NCEA (k)

HEAST

«S (11/2000)
ins (i 1/2000)

MOUSE

MOUSE

NA

HAT

NA

NA

NA

NA

MOUSE/HAMSTER

NA

NA

HUMAN

HUMAN

NA

MOUSE

NA

MOUSE

NA

HAT

NA

NA

NA

NA

MOUSE

NA

MOUSE

MOUSE

MOUSE

NA

NA

NA

NA

NA

NA

MOUSE

NA

NA

NA

RAT

RAT

MOUSE

NA

HAT

NA

ORAL SAVAGE

ORALGAVAGE

NA

ORAL DIET

NA

NA

NA

ORAL DRINKING WATER

INHALATION OCCUPATIONAL

NA

ORAL DIET

ORAL DIET

NA

ORAL DRINKING WATER

NA

NA

NA

NA

ORAL DIET

NA

ORAL DIET

ORAL DIET

ORAL DIET

NA

NA

NA

NA

NA

NA

ORALDIET

NA

NA

NA

ORALDIET

ORAL DIET

ORALGAVAGE

NA

ORALDIET

n (USEPA. 2000C)

NOI«

- Ch«rical Abtiracu Sarvic*

CSF.Cancar Slop* tolcx

MC£» • Nuoral OrMr for EnvironrrOTUI A

»S - intgralKl R»» Momwion Sy*«m. «n orbw conpunr dntUM ol t

HEAST - Hwtti ElteU «III»iilK Sarrmry TaUM. ptMHIM (maty by tf» USEPA (19970)

•) ~r» CAS nuntMn tor 3-M«iylpriviol ml 4-M«riyblm>l «• 108-44-5 irO 108^9-4. rtapKtwily

(b) IRIS provirJM a ranga ol CSF lor baniana ol 1 5E-02 B 5 5E-02 kg-Oaymig IMS maa thai aacn vakja withn iho ranga haa ag»l

aoartilic pttuaiMiry

e) CSF baaan on iw (or t>anzo(a)pyr>ria and apefying a ralatjva polancy laaor of 0 l par USEPA Provisional Guloanoa tor Quantnaliva Rut A

of Potycycuc Aromalc Hydnxarbona (USEPA 1993d)
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0 CSF baaad on that tor bamrXalpyTana and applying a rataliva potarcy factor of 1 0 par USEPA Proviannal Gudanc* for QiMntlaljva Riak n>a»liii*in

of Potycycfc Aromatc Hydrocaitxxia (USEPA 1993d)
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polanlal concam in rwdamial araas
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TABLE •-«

DOSE-RESPONSE IN

SAUGET AREA 1 - EE/CA AND RI/FS

HUMAN HEALTH RISK ASSESSMENT
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TABLE 4-5
TIERS OF CANCER SLOPE FACTORS FOR ENVIRONMENTAL PCBs (a)
SAUGET AREA 1 - EE/CA AND Rl/FS
HUMAN HEALTH RISK ASSESSMENT

HIGH RISK AND PERSISTENCE

Upper-bound slope factor: 2.0 (mg/kg-day)"1

Central-estimate slope factor: 1.0 (mg/kg-day)"1

Criteria for use:
- Food chain exposure
- Sediment or soil ingestion
- Dust or aerosol inhalation
- Dermal exposure, if an absorption factor has been applied
- Presence of dioxin-like, tumor-promoting, or persistent congeners
- Early-life exposure (all pathways)

LOW RISK AND PERSISTENCE

Upper-bound slope factor: 0.4 (mg/kg-day)"1

Central-estimate slope factor: 0.3 (mg/kg-day)"

Criteria for use:
- Ingestion of water-soluble congeners
- Inhalation of evaporated congeners
- Dermal exposure if no absorption factor has been applied

LOWEST RISK AND PERSISTENCE

Upper-bound slope factor: 0.07 (mg/kg-day)'1

Central-estimate slope factor: 0.04 (mg/kg-day)"1

Criteria for use:
Congener or isomer analyses verify that congeners with more than 4 chlorines comprise less than
0.5% of total PCBs.

(a) USEPA. 2000c. Integrated Risk Information System (IRIS).
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TABLE 4-6
TEFs FOR DIOXIN AND FURAN CONGENERS
SAUGET AREA 1 EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSM

Constituent

Dioxins
2,3,7,8-TetraCDD
1,2,3,7,8-PentaCDD
1 ,2,3,4,7,8-HexaCDD
1 ,2,3,6,7,8-HexaCDD
1,2,3,7,8,9-HexaCDD
1 ,2,3,4,6,7,8-HeptaCDD
OctaCDD
2,3,7,8-PentaCDDs
2,3,7,8-HexaCDDs
2,3,7,8-HeptaCDDs

Furans
2,3,7,8-TetraCDF
1,2,3,7,8-PentaCDF
2,3,4,7,8-PentaCDF
1 ,2,3,4,7,8-HexaCDF
1 ,2,3,6,7,8-HexaCDF
1,2,3,7,8,9-HexaCDF
2,3,4,6,7,8-HexaCDF
1 ,2,3,4,6,7,8-HeptaCDF
1 ,2,3,4,7,8,9-HeptaCDF
OctaCDF
2,3,7,8-HexaCDFs
2,3,7,8-HeptaCDFs

CAS NO.

1746-01-6
40321-76-4
39227-28-6
57653-85-7
19408-74-3
35822-39-4
3268-87-9
NA
NA
NA

51207-31-9
57117-41-6
57117-31-4
70648-26-9
57117-44-9
72918-21-9
60851-34-5
67562-39-4
55673-89-7
39001-02-0
NA
NA

TEF (a)

1
1
0.1
0.1
0.1
0.01
0.0001
NA
NA
NA

0.1
0.05
0.5
0.1
0.1
0.1
0.1
0.01
0.01
0.0001
NA
NA

Notes:
CAS - Chemical Abstracts Service.
CDD- Chorodibenzodioxin
CDF - Chlorodibenzofuran.
TEF - Toxicity Equivalency Factor,
(a) - "Toxic Equivalency Factors for PCBs, PCDDs, PCDFs for Humans and Wildlife."
Van den Berg, et al. 1998.
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5.0 EXPOSURE ASSESSMENT

The purpose of the exposure assessment is to predict the magnitude and frequency of potential
human exposure to each of the COPC retained for quantitative evaluation in the HHRA. The first step
in the exposure assessment process is the characterization of the setting of the site and surrounding
area. Current and potential future site uses and potential receptors (i.e., people who may contact the
impacted environmental media of interest) are then identified. Potential exposure scenarios identifying
appropriate environmental media and exposure pathways for current and potential future site uses and
receptors are then developed. Those potential exposure pathways for which COPCs are identified and
are judged to be complete are evaluated quantitatively in the risk assessment. This information is
used to develop or update the conceptual site model (CSM) for the site.

To estimate the potential risk to human health that may be posed by the presence of COPCs in
environmental media in the study area, it is first necessary to estimate the potential exposure dose of
each COPC for each receptor. The exposure dose is estimated for each constituent via each
exposure route/pathway by which the receptor is assumed to be exposed. Reasonable maximum
exposure (RME) scenarios, and most likely exposure (MLE) scenarios based on appropriate USEPA
guidance are both evaluated in the quantitative risk assessment. Exposure dose equations combine
the estimates of constituent concentration in the environmental medium of interest with assumptions
regarding the type and magnitude of each receptor's potential exposure to provide a numerical
estimate of the exposure dose. The exposure dose is defined as the amount of COPC taken into the
receptor and is expressed in units of milligrams of COPC per kilogram of body weight per day (mg/kg-
day). The exposure doses are combined with the toxicity values to estimate potential risks and
hazards for each receptor.

This section contains seven subsections. Section 5.1 presents the updated CSM for the site. Section
5.2 identifies the potential exposure scenarios and receptors. Section 5.3 presents the methods for
quantifying potential exposures. Section 5.4 presents the receptor-specific exposure parameters, and
Section 5.5 presents the constituent-specific exposure parameters. Section 5.6 discusses the risk
calculations.

5.1 Conceptual Site Model

To guide identification of appropriate exposure pathways for evaluation in the risk assessment, a CSM
for human health was developed as part of the scoping activities in the HHRA Workplan (presented in
Appendix A). The purpose of the CSM is to identify source areas, potential migration pathways of
constituents from source areas to environmental media where exposure can occur, and to identify
potential human receptors. The CSM is meant to be a "living" model that can be updated and modified
as additional data become available.
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The initial CSM for the site is presented in Figure (Appendix A) 2-1. Table (Appendix A) 5-1 presented
the matrix of receptors and pathways by area and medium that would be considered for evaluation in
the risk assessment. The CSM and the receptor area matrix have been updated based on a review of
the analytical results and the COPC selection process. The updated CSM is presented in Figure 5-1.
The updated receptor/area matrix is presented in Table 5-1. Both are discussed below.

5.1.1 Sites

In Sauget Area 1, the sites are identified as Sites G, H, I, L, M, and N. These are identified as
source areas in the CSM (Figure 5-1). Constituents in the sites may leach to underlying
groundwater. In accordance with the SSP, samples of wastes in the fill areas were analyzed by the
Toxicity Characteristic Leaching Procedure (TCLP) to address potential leachate issues.

Site M is included in the UAO sediment removal action (Section 2.0), therefore, it is not evaluated
further in the HHRA. COPCs were identified in samples of shallow groundwater in Site H, Site G,
Site L, and in Site I and downgradient (west) of Site I. Groundwater is, therefore, identified as a
secondary source in the CSM (Figure 5-1), and these COPCs are quantitatively evaluated in the
HHRA. It should be noted that no COPCs were identified in groundwater south of Site L, with the
exception of lead in a nonpotable use well in the residential area.

VOCs identified as COPCs in shallow groundwater may volatilize and infiltrate indoor air in overlying
buildings and outdoor air, and these potential exposure pathways (Figure 5-1) are evaluated in the
HHRA. Construction work may occur to depths at which shallow groundwater may be encountered
by direct contact, and this pathway is evaluated in the HHRA. It is assumed that construction could
occur to depths up to 30 feet bgs as some sewer lines in the area are at this depth. It is assumed
that volatilization of VOCs to indoor or outdoor air can occur from groundwater up to this depth,
although this pathway is more commonly evaluated for groundwater less than 15 feet bgs (MADEP,
1995).

No COPCs were identified in surface soil in Site G, therefore, this medium is not further evaluated in
the HHRA. COPCs were identified in surface soil in Sites H, I, L, and N. COPCs in surface soil may
be suspended in dusts in outdoor air (no VOCs were identified as COPCs in site soils). Exposure to
COPCs in outdoor air as well as direct contact with soils are evaluated as potential exposure
pathways in the HHRA (Figure 5-1).

5.1.2 Dead Creek and Borrow Pit Lake

Historical information presented in the SSP demonstrates that the major source of COPCs in surface
water and sediments in Dead Creek was past industrial and municipal discharges directly to the
creek. There are no current discharges to the creek other than stormwater.
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As noted in Section 2.0, a sediment removal action will be conducted in Site M, CS-B through CS-E,
and including portions of CS-F between CS-E and Route 3 under a UAO with USEPA. Therefore,
these areas are not evaluated in the HHRA.

Surface water and sediments in Dead Creek CS-F and the Borrow Pit Lake were collected and
analyzed and evaluated as one area in the HHRA. No COPCs were identified in surface water and
two COPCs (arsenic, PCBs) were identified in sediment. Therefore, sediment is evaluated
quantitatively in the HHRA as a potential exposure pathway (Figure 5-1). Fish in the Borrow Pit
Lake may have accumulated constituents present in surface water and/or sediments, and one
COPC (arsenic) was identified in fish tissue. Therefore, fish tissue is evaluated quantitatively in the
HHRA as a potential exposure pathway (Figure 5-1).

5.1.3 Transect Areas

Surface and subsurface soil samples were collected and analyzed from transects in the
residential/commercial/undeveloped areas. The SSP sampling program for this area was developed
to address the potential for sediments in Dead Creek to serve as a source of constituents to soils in
the surrounding flood plain via overbank flooding. Transects were located on alternating sides of
Dead Creek from the sites south to Route 3 (Figure 3-1), with the intention of determining if there
was a north to south concentration gradient of constituents. Sampling locations on the transects
extended out east or west of the creek, with the intention of determining if there was a concentration
gradient of constituents extending out from the creek.

A review of the data indicate that Dead Creek is not serving as a source of constituents to soils in
the surrounding flood plain. The COPCs identified in transect soils in Section 3.0 are likely
representative of background conditions in the area, as discussed in Section 3.0.

No COPCs were identified in surface or subsurface soil in Transects 1 and 2, which are the
transects located closest to the fill areas. In addition, no COPCs were identified in subsurface soils
in Transects 3, 5, and 7. Therefore, these areas are not further evaluated in the HHRA.

COPCs identified in surface and subsurface soils in the remaining transects are included for
quantitative evaluation in the HHRA. Constituents in surface soils may be suspended as dust in
outdoor air, and this pathway is evaluated in the HHRA (no VOCs were identified as COPCs in
transect soils). COPCs in soils may also be taken up by garden produce, therefore, exposure to
COPCs in outdoor air and garden produce as well as direct contact with soils are evaluated as
potential exposure pathways in the HHRA (Figure 5-1).
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The exposure scenarios (exposure pathways, exposure routes, and receptors) quantitatively evaluated
in the risk assessment have been identified based on this current CSM. They are discussed in the
next section.

5.2 Identification of Potential Exposure Scenarios and Receptors

Exposure scenarios are developed on the basis of the CSM for a site. A general identification of
exposure pathways, exposure routes, and receptors is provided in the CSM (Figure 5-1). A more
detailed summary is provided in Table 5-1, the receptor/area matrix. Table 5-1 was derived from Table
(Appendix A) 5-1, based on the updated CSM presented above and results of the COPC identification
process presented in Section 3.0.

5.2.1 Sites

Sauget Area 1 sites have been used for industrial purposes for many years (since the 1930s or earlier)
and use of these areas is expected to remain industrial. The sites within Sauget Area 1 are zoned
commercial/industrial and it is likely that the sites will continue to be used well into the reasonably
foreseeable future for commercial/industrial purposes. Therefore, the sites were evaluated for non-
residential use scenarios. However, at the request of USEPA, Site N was evaluated for both a
nonresidential as well as a hypothetical future residential scenario.

Receptors were identified for the sites based on the CSM and the COPCs identified in media in the
areas. COPCs were identified in groundwater in Site G and in soils and groundwater in Sites H, I, and
L. COPCs were identified in Site N surface soil for the residential scenario only. Therefore, Site N
exposure scenarios are addressed in Section 5.2.3 with the transect soils.

An on-site outdoor industrial worker and a trespassing teen are evaluated for potential exposure to
COPCs in surface soil via incidental ingestion and dermal contact, and via inhalation of COPCs that
may be suspended as dusts from soils and to COPCs that may volatilize into outdoor air from
underlying groundwater.

An on-site construction/utility worker is evaluated for potential exposure to COPCs in surface and
subsurface soil via incidental ingestion and dermal contact, and via inhalation of particulates
suspended during excavation activity. ConstructiorVutility work is assumed to occur up to depths of 30
feet bgs as noted above. Due to the shallow depth of groundwater, the construction/utility worker may
contact groundwater during excavation. Therefore, the construction worker is assumed to be exposed
to COPCs in groundwater via incidental ingestion and dermal contact, and via inhalation of COPCs
volatilized from standing water in an excavation trench. Because the sites are areas of known waste
disposal, it is assumed that appropriate safeguards are used when excavating in waste areas (gas
monitoring, appropriate personal protective equipment). This assumption is addressed in the remedy
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discussion in Section 8, where the use of institutional controls to enforce these safeguards is
discussed.

Due to the presence of VOCs in groundwater in Sites G, H, I and L, an on-site indoor industrial worker
will be evaluated for potential exposure to COPCs via inhalation of volatile constituents present in
indoor air due to vapor intrusion from groundwater. It is unlikely that the indoor worker receptor would
be exposed to soils to the same extent as an outdoor worker, therefore, this pathway was concluded to
be insignificant and was not quantitatively evaluated in the risk assessment for this receptor.

5.2.2 Dead Creek and Borrow Pit Lake

Access to Dead Creek is generally uncontrolled except for CS-B, which is secured with a fence. Since
sediments in CS-B, C, D and E and the upstream portion of F will be excavated and contained on-site
as part of a Time Critical Removal Action, exposure to sediments is not considered a potential
exposure scenario in these creek segments. Although access to Borrow Pit Lake is uncontrolled, it is
located on private property, and, accessjs very difficult due to its setting Again, although access is
difficult, recreational fishing \rjia^ occur in Borrow Pit Lake. Borrow Pit Lake, and the majority of CS-F
that are not included in the sediment removal action are evaluated as one areain the HHRA.

'
Cf 0

COPCs were identified in sediment but not in surface water. Therefore, a recreational receptor (i.e.,
teenager) could be exposed to COPCs in sediment of CS-F and the Borrow Pit Lake while wading or
swimming. This scenario was evaluated in the HHRA.

One COPC was identified in fish tissue collected from Borrow Pit Lake. Therefore, a recreational fisher
receptor potentially exposed to COPCs in sediment while wading and via ingestion of fish was
evaluated in the HHRA.

5.2.3 Transect Areas

The transect areas consist of residential, commercial and undeveloped land. Therefore, both
residential and non-residential exposure scenarios were evaluated for these areas. COPCs for a
residential scenario were identified in surface soil in Transects 3 through 7 and Site N. COPCs for an
industrial scenario were identified in surface soil in Transects 3, 4, 6, and 7, and in subsurface soil in
Transects 4 and 6. The only COPC identified in groundwater in the transect area was lead in a non-
potable use well.

An indoor industrial worker was not evaluated in the transect areas as no VOCs were identified as
COPCs in groundwater. An outdoor industrial worker was evaluated for potential exposure to COPCs
in surface soil via incidental ingestion and dermal contact, and via inhalation of COPCs that may be
suspended as dusts from soils.
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A construction worker receptor was evaluated for potential exposure to COPCs in surface and
subsurface soil via incidental ingestion and dermal contact, and via inhalation of particulates
suspended during excavation activity. Construction/utility work is assumed to occur up to depths of 30
feet bgs as noted above. Due to the shallow depth of groundwater, the construction/utility worker may
contact groundwater during excavation. Therefore, the construction worker is assumed to be exposed
to COPCs in groundwater via incidental ingestion and dermal contact with standing water in an
excavation trench. Volatile inhalation is not included as no VOCs were identified in groundwater in this
area.

A resident receptor is evaluated for potential exposure to COPCs in surface soils via incidental
ingestion and dermal contact, and via inhalation of COPCs that may be suspended as dusts from soils.
Inspection of the area indicated that some residences have vegetable gardens. As COPCs may be
taken up by plant material and subsequently ingested, a produce consumption pathway is included in
the HHRA. A trespassing teen receptor was not evaluated in the transects and Site N due to the
inclusion of the residential scenario in these areas, the residential scenario provides a more
conservative evaluation.

Groundwater is not used as a source of drinking water in the area. However, there are some private
wells in the area that may be used for outdoor household activities. As noted above, a single COPC,
lead, was identified in a non-potable use well in this area. Therefore, potential exposure to
groundwater via incidental ingestion and dermal contact during outdoor use of water from a well is
evaluated in the HHRA.

5.3 Quantification of Potential Exposures

To estimate the potential risk to human health that may be posed by the presence of COPCs at the
site, it is first necessary to estimate the potential exposure dose of each COPC. The exposure dose is
estimated for each constituent via each exposure pathway by which the receptor is assumed to be
exposed. Exposure dose equations combine the estimates of constituent concentration in the
environmental medium of interest with assumptions regarding the type and magnitude of each
receptor's potential exposure to provide a numerical estimate of the exposure dose. The exposure
dose is defined as the amount of COPC taken into the receptor and is expressed in units of milligrams
of COPC per kilogram of body weight per day (mg/kg-day).

Exposure doses are defined differently for potential carcinogenic and noncarcinogenic effects. The
Chronic Average Daily Dose (CADD) is used to estimate a receptor's potential intake from exposure to
a COPC with noncarcinogenic effects. According to USEPA (1989a), the CADD should be calculated
by averaging the dose over the period of time for which the receptor is assumed to be exposed.
Therefore, the averaging period is the same as the exposure duration. For COPCs with potential
carcinogenic effects, however, the Lifetime Average Daily Dose (LADD) is employed to estimate
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potential exposures. In accordance with USEPA (1989a) guidance, the LADD is calculated by
averaging exposure over the receptor's assumed lifetime (70 years). Therefore, the averaging period
is the same as the receptor's assumed lifetime. The standardized equations for estimating a receptor's
average daily dose (both lifetime and chronic) are presented below, followed by descriptions of
receptor-specific exposure parameters (Section 5.4) and constituent-specific parameters (Section 5.5).

5.3.1 Estimating Potential Exposure from Ingestion of and Dermal Contact with Soil
or Sediment

Average Daily Dose (Lifetime and Chronic) Following Incidental Ingestion of Soil or Sediment
(mg/kg-day):

CSxIRxEFxEDxAAF0xCF
» " — '"

BWxAT
where.

ADD = Average Daily Dose (mg/kg-day)

CS = Soil concentration (mg/kg soil)

IR = Ingestion rate (mg soil/day)

EF = Exposure frequency (days)

ED = Exposure duration (year)

AAF0 = Oral-Soil Absorption Adjustment Factor (AAF) (unitless)

CF = Unit conversion factor (kg soil/106 mg soil)

BW = Body weight (kg)

AT = Averaging time (days)

Average Daily Dose (Lifetime and Chronic) Following Dermal Contact with Soil or Sediment
(mg/kg-day):

ADD = CSxSAxAFx EFxEDxAAFd xCF

BWxAT
where:

ADD = Average Daily Dose (mg/kg-day)

CS = Soil concentration (mg/kg soil)
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SA = Exposed skin surface area (cm2/day)

AF = Soil to skin adherence factor (mg soil/cm2)

EF = Exposure frequency (days)

ED = Exposure duration (year)

AAFd = Dermal-Soil AAF (unitless)

CF = Unit conversion factor (kg soil/106 mg soil)

BW = Body weight (kg)

AT = Averaging time (days)

5.3.2 Estimating Potential Exposure via Inhalation

Average Daily Dose (Lifetime and Chronic) Following Inhalation of COPC (mg/kg-day):

CAxIRxAAF, xETxEFxED
ADD=

BWxAT
where:

ADD = Average Daily Dose (mg/kg-day)

CA = Air concentration (mg/m3)

IR = Inhalation rate (m3 /hr)

AAF| = Inhalation AAF (unitless)

ET = Exposure time (hours/day)

EF = Exposure frequency (days)

ED = Exposure duration (year)

BW = Body weight (kg)

AT = Averaging time (days)

5.3.3 Estimating Potential Exposure from Groundwater/Surface Water

Average Daily Dose (Lifetime and Chronic) Following Ingestion of Water (mg/kg-day):
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CW x IR x EFx ED x AAF0 x CF-
BWxAT

where:

ADD = Average Daily Dose (mg/kg-day)

CW = Water concentration (mg/L)

IR = Water ingestion rate (L/day)

EF = Exposure frequency (days)

ED = Exposure duration (year)

AAF0 = Oral-water AAF (unitless)

BW = Body weight (kg)

AT = Averaging time (days)

Average Daily Dose (Lifetime and Chronic) Following Dermal Contact with Water

(mg/kg-day):

_ C W x S A x P C \ E T x EFxEDx AAFd xCF

BWxAT
where:

ADD = Average Daily Dose (mg/kg-day)

CW = Water concentration (mg/L)

SA = Exposed skin surface area (cm2/day)

PC = Dermal permeability constant (cm/hr)

ET = Exposure time (hours/day)

EF = Days exposed per year (day/365 day)

ED = Years exposed (year)

AAFd = Dermal-water AAF (unitless)

CF = Unit conversion factor (L/103cm3)

BW = Body weight (kg)

AT = Averaging time (year)
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5.3.4 Estimating Potential Exposure From Food Consumption

Average Daily Dose (Lifetime and Chronic) Following Food Consumption (mg/kg-day):

CFxIRx AAFxEFxED
ADD= —

ATxBW
where:

ADD = Average Daily Dose (mg/kg-day)

CF = Concentration in food (mg/kg)

IR = Ingestion rate (kg/day)
AAF = Oral-diet AAF (unitless)

EF = Exposure frequency (days)

ED = Exposure duration (days)

AT = Averaging time (days)

BW = Body weight (kg)

5.4 Receptor-Specific Exposure Parameters

The following subsections present the parameters that were used to evaluate each of the potential
receptors in the HHRA. Both RME and MLE scenarios were evaluated for each receptor. Receptor-
specific exposure parameters are presented in Section 5.4.1. Exposure factors common to several of
the receptors are discussed in Section 5.4.2 and 5.4.3. Both the receptor-specific and the common
exposure parameters were presented in the HHRA Workplan (Appendix A).

5.4.1 Receptor-Specific Exposure Parameters

Exposure assumptions for the indoor industrial worker under the RME and MLE scenarios are shown
in Table 5-2.

Exposure assumptions for the outdoor industrial worker under the RME and MLE scenarios are shown
in Table 5-3.
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Exposure assumptions for the trespassing teenager under the RME and MLE scenarios are shown in
Table 5-4.

Exposure assumptions for the construction/utility worker under the RME and MLE scenarios are shown
in Table 5-5.

Table 5-6 presents the exposure assumptions for evaluation of a child resident (0 to 6 yrs of age) and
an adult resident under RME and MLE scenarios. Because of the differences in activity patterns and
sensitivity to potential constituent exposures, two age groups for the resident receptor are evaluated:
the young child (age 0 to 6 years, 15 kg body weight) and the adult resident, 70 kg body weight)
(USEPA, 1991b). The young child's lower body weight, combined with a high intake rate for soil
exposures results in a higher dose per kilogram of body weight than for other age groups. This
receptor is then the most sensitive to the noncarcinogenic health effects of constituents and is,
therefore, the target receptor for the noncarcinogenic analysis. Because carcinogenic effects are
assumed to be additive over a lifetime, it is more conservative to evaluate potentially carcinogenic
effects of COPC over the period of residence at the site. The resident, as both child and adult, is thus
evaluated for potential carcinogenic effects of COPC.

Exposure assumptions for the recreational teenager under the RME and MLE scenarios are shown in
Table 5-7.

The exposure assumptions for the recreational adult fish ingestion pathway for the RME and MLE
receptors are summarized in Table 5-8.

5.4.2 Soil Ingestion Rate - Adult Construction Worker

Incidental soil ingestion occurs at all ages as a result of hand-to-mouth activities. Currently, there are
little or no reliable quantitative data available for estimating adult soil ingestion rates. USEPA risk
assessment guidance suggests a soil ingestion rate of 100 mg/day for adults in a residential scenario
(USEPA, 1989a, 1991b), and a soil ingestion rate of 50 mg/day for adults in an industrial scenario
(USEPA, 1991b).

USEPA presented an estimate of a soil ingestion rate for adults doing yard work of 480 mg/day in their
supporting evidence for the commercial/industrial soil ingestion rate of 50 mg/day in the "Standard
Default Exposure Factors" Directive (USEPA, 1991b); the 480 mg/day value was not presented in the
table of default exposure factors. The Agency states: "For certain outdoor activities in the
commercial/industrial setting (e.g., construction or landscaping), a soil ingestion rate of 480 mg/day
may be used; however, this type of work is usually short-term and is often dictated by the weather.
Thus, exposure frequency would generally be less than one year and exposure duration would vary
according to site-specific construction/maintenance plans." However, some regions and state
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agencies have stipulated the use of this value to evaluate a construction worker exposure scenario.
The Hawley (1985) study, which is the basis for the soil ingestion rate of 480 mg/day, was recently
reviewed by the USEPA (USEPA, 1997a), which stated that, "Given the lack of supporting
measurements, these estimates must be considered conjectural."

In the Hawley (1985) study, the author assumed that soil adheres to the surface area of the hands at a
loading of 3.5 mg/cm2. This value was based on a layer of soil on skin assumed to be 0.005 cm deep,
a soil density of 1.5 g/cm2, and 50% void space. Using the author's derived soil-to-skin adherence
loading of 3.5 mg/cm2 and assuming that the amount of soil covering a fraction of the hands
(approximately 70 cm2) is ingested twice a day, Hawley calculated a soil ingestion rate of 480 mg/day.

Hawley's 1985 analysis was one of the first published health risk assessments and was performed
before any of the quantitative fecal tracer soil ingestion studies for either children or adults were
conducted (Calabrese et al., 1989; Davis et al., 1990; Clausing et al., 1987; Calabrese et al., 1990).
Thus, the estimate of 480 mg/day predates all of our current knowledge about soil ingestion among
both children and adults, as well as recent published data on soil-to-skin adherence rates.

In 1993, USEPA sponsored a workshop to evaluate soil-to-skin adherence data. As a result, a study to
determine a more accurate characterization of soil-to-skin adherence was sponsored by the USEPA
and conducted by John C. Kissel and associates at the University of Washington (Kissel et al., 1996;
Holmes et al., 1998). The intent of this study was to resolve uncertainties and develop more accurate
measures of soil-to-skin loading rates for individuals involved in various occupational and recreational
activities. As reported in the Exposure Factors Handbook (EFH) (USEPA ,1997a), soil loading on skin
surfaces as a result of various occupational and recreational activities was directly measured. This
study indicates that soil loadings vary with the type of activity and the body parts contacted. As one
would expect, adherence appears to be greatest during outdoor activities such as farming and
gardening, and more soil/dust tends to adhere to the hands and knees than to other areas of the body.

Average hand soil loading factors are presented in the EFH (USEPA, 1997a) for the adult outdoor
workers evaluated by Kissel and Holmes. In every case, soil adherence during occupational exposure
was measured to be considerably lower than Hawley's estimate of 3.5 mg/cm2. The range of soil
adherence loadings measured by Kissel and Holmes falls within the USEPA range of 0.2 to 1.0
mg/cm2 (USEPA, 1992b).

For this evaluation, the construction worker receptor is assumed to be exposed to COPC in surface
and subsurface soils during excavation activity. Based on this exposure scenario, the "farmer"
receptor provided in the EFH is considered to provide an upper-bound estimate of soil adherence. A
soil ingestion rate can be calculated by substituting the soil adherence value for the receptor for the
estimated value derived by Hawley (1985), as follows:
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480mg/day _ ingestion rate (mg/day)

3.5mg/cm2 soil adherence (mg/cm2)

>"
The soil adherence value for the "farmer" is 0.47 mg/cm2. The calculated soil ingestion value is 64
mg/day; therefore, a soil ingestion rate of 64 mg/day is used for the MLE construction worker receptor
in this risk evaluation. "

Additional support for this value comes from a new paper by Kissel and coworkers (Kissel et al., 1998)
that presents the results of a study of the transfer of soil from hand to mouth by intentional licking. Soil
was loaded onto the skin by pressing the hand onto soil, and the amount transferred to the mouth was
measured. The thumb sucking, finger mouthing, and palm licking activities resulted in geometric mean
soil mass transfers of 7.4 to 16 mg per event. The author concludes that "transfer of 10 mg or more of
soil from a hand to the oral cavity in one event is possible, but requires moderate soil loading and more
than incidental hand-to-mouth contact." However, "the fraction of soil transferred from hand to mouth
that is subsequently swallowed is unknown but may be less than 100 percent." In addition, "the adult
volunteers in this study reported that the presence of roughly 10 mg of soil in the mouth is readily
detected (and unpleasant). Repeated unintentional ingestion of that mass of soil by adults therefore
seems unlikely. In light of this observation, the 480 mg per day estimate [of Hawley, 1985] would
require hundreds or perhaps thousands of hand-to-mouth contacts that resulted in soil transfer per
day."

For the RME scenario, a soil ingestion rate of 100 mg/day is assumed for the construction worker.
This is the adult soil ingestion rate provided by USEPA (1991b). For the MLE scenario, the soil
ingestion rate of 64 mg/kg derived above was used.

5.4.3 Frequency of Exposure to COPC in Soil

A meteorological factor is generally used to account for the fraction of the year during which exposure
to constituents in soils may occur (Sheehan et al., 1991; USEPA, 1989a). It is reasonable to assume
that direct contact with soil or intrusive activities will not occur for residential receptors during inclement
weather, i.e., when it is raining or snowing, when the ground is wet or frozen, or when snow or ice (32
degrees F) are covering the ground. Thus the frequency of contact with potentially impacted soil is
adjusted for these site-specific meteorological conditions (USEPA, 1989a).

There are only a few metrics that can be used to describe the fraction of the year when meteorological
conditions are likely to limit exposure. These include temperature and the amount of precipitation per
day and per year, which includes rain, snow and ice. While measures are collected hourly, the
National Weather Service (NWS, 1986-1995) reports the number of days when precipitation is greater
than 0.01 inches (one one-hundredth), greater than 0.1 inches (one tenth), and greater than 1 inch in
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their annual summary data. The number of days with precipitation greater than 0.1 inches is selected
as the best representation of when exposure is likely to be limited by snow, rain, or ice. The National
Oceanographic and Atmospheric Administration (NOAA) provides daily temperature data. It is
assumed that (exposure to soils is limited by temperatures less than 32 degrees F. Therefore, limiting
the assumption of exposure to soils to those days with less than 0.1 inch of precipitation and
temperatures above 32 degrees F is reasonable.

Based on ten years of meteorological data (1986-1995) provided by NOAA (1996), a meteorological
factor is derived for use in the exposure equations. On the average, 66 days/year in this area receive
0.1 or greater inches of precipitation, and there are typically 27 days/year with a mean temperature of
32 degrees F or below. Accounting for days when both events occur (assumed to be 10% of the rain
days or 6 days/year), the number of inclement days, 87, can be calculated (27 + 66 - 6 = 87). It is
assumed that these days are evenly spaced throughout the course of the year. The meteorological
factor is then calculated (87/365 = 24%). Thus it is assumed that exposure to soils will not occur for
the "receptor" 24% of the assumed days of exposure (exposure frequency) due to weather restrictions.

The choice of a precipitation target of 0.1 inches is in keeping with guidance provided in the
Compilation of Air Pollution Emission Factors, which assumes that soil suspension will not occur on

| days with more than 0.01 inches of precipitation (USEPA, 1995b). It is probable, however, that this
metric both over- and under-estimates the potential exposure in some conditions. For, example, it is

• possible that some exposure to soils may occur on days when it rains just over 0.1 inches in the early
J morning and then the ground dries during the course of the day. Alternatively, significant rainfall, such

as greater than 1 inch, is likely to saturate the soil for consecutive days, and several inches of snow
(which may fall all on one day with one storm) may cover the ground and inhibit direct contact for
several days. With both of these considerations in mind, it is likely that a meteorological factor based
on inclement days defined as precipitation greater than 0.1 inches and average temperatures less than
32 degrees F is reasonable.

5.5 Constituent-Specific Parameters

There are several constituent-specific parameters used in the exposure equations above. These
parameters are discussed below.

5.5.1 Exposure Point Concentrations

Exposure points are located where potential receptors may contact COPCs at or from the site. The
concentration of COPCs in the environmental medium that receptors may contact must be estimated in
order to determine the magnitude of potential exposure. The estimation of exposure point
concentrations (EPCs) in media evaluated for the HHRA is discussed below.
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5.5.1.1 Measured EPCs

The EPC for a human health risk assessment is defined as the 95% upper confidence limit (95% UCL)
on the arithmetic mean concentration, or the maximum concentration, whichever is lower (USEPA,
1992a), for the RME scenario and the arithmetic mean concentration for the MLE scenario.

Summary statistics have been calculated for each COPC in each medium, as presented in Appendix
B. As discussed in Section 3.0, before summary statistics were calculated, the following steps were
taken for each COPC. If a constituent was detected/m at least once in an area/medium combination,
one-half the constituent's quantitation limit was used as a proxy concentration in the estimation of
exposure point concentrations for those instances in which the constituent was reported as not
detected. However, if the proxy concentration is greater than any detected value in that area/medium,
the proxy concentration was removed from the calculation. This is consistent with USEPA guidance
(USEPA, 1989a) which recognizes that high sample quantitation limits can lead to unrealistic
concentration estimates. Duplicate sample analytical results were averaged, and the average used as
the sample point concentration (USEPA, 1989b).

The equation used to calculate the 95% UCL is dependent upon the distribution of the data set. If data
are normally distributed, the following equation is used (U.S. EPA, 1992a):

95% UCL =

where:

x = mean of data

s = standard deviation of the data

t = student t-statistic

n = number of samples

If the data are lognormally distributed, the 95% UCL is calculated using the transformed data set and
the H-statistic (U.S. EPA, 1992a). The data are "transformed" by using the natural logarithmic function,
i.e., by calculating ln(x) for each x value in the data set.
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Where:

e = base of the natural log, equal to 2.718

x = mean of the transformed data

s = standard deviation of the transformed data

H = H-statistic

n = the number of samples in the population

H-statistic and t-statistic values were obtained from Gilbert (1987).

The Shapiro-Wilk Test for Normality (W-test) is used to determine which 95% UCL value is appropriate
foTTise^asarrEPCJTor each COPC. ThY results of the W-test indicate whether the data set Is more
likely to be normally or lognormally distributed. The UCL based on the student t-statistic is selected
where the data set is more likely to be normally distributed, while the UCL based on the H-statistic is
selected where the data set is more likely to be iognormally distributed. The W-test values were
calculated and compared for the log-transformed and untransformed data sets. If the log-transformed
data have the higher W-test value, the data are assumed to be more lognormally distributed, and the
H-statistic 95% UCL value is the appropriate UCL. Similarly, if the untransformed data have the higher
W-test value, the data are assumed to be more normally distributed, and the t-statistic 95% UCL is the
appropriate UCL.

EPCs for each of the COPC identified in Section 3.0 have been selected using the above described
procedure. The tables in Appendix B (Summary Statistics) present for each constituent detected the
W-test results, the log-transformed and untransformed 95% UCLs, the selected 95% UCL, and the
selected EPC. The EPCs for each medium and scenario are presented in Tables 5-14 through 5-28
for the RME scenario. The EPCs for each medium and scenario are presented in Tables 5-29 through
5-40 for the MLE scenario.

5.5.1.2 Modeled EPCs

Some pathways required modeling to derive the EPCs. These pathways include volatile constituents
in groundwater migrating upwards and infiltrating into indoor air, outdoor air and excavation air, and
generation of fugitive dusts from undisturbed soils as well as during construction activities.

The model used to predict indoor air concentrations of VOCs for evaluation of the indoor worker
receptor was the mode! of Johnson and Ettinger recommended by the USEPA (1996a and 1997c) to
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predict concentrations of COPCs migrating from groundwater to indoor air of an overlying building.
Appendix K presents the model calculations and output.

Calculation of outdoor air concentrations of VOCs in groundwater due to exposure to groundwater in
an excavation trench is presented in Appendix L. These concentrations were used to evaluate the
construction worker receptor.

Concentrations of volatile COPCs in outdoor air due to migration from groundwater was estimated
using the methodology recommended by the American Society for Testing and Materials (ASTM,
1995). Appendix M presents the model calculations and output. These concentrations were used to
evaluate the outdoor worker and the trespasser receptors.

The calculation of concentrations of inorganic and semivolatile organic COPCs bound to soil in fugitive
dust involves multiplying the soil exposure point concentrations by the concentration of dust in air as
follows:

1) Ambient Air:

COPC concentration in ambient air (mg/m3) = Exposure point concentration in soil (mg/kg
soil) x Dust concentration (kg soil/m3)

The dust concentration in air used in the evaluation of ambient outdoor air pathways in this risk
evaluation is the inverse of the particulate emission factor (PEF) derived in accordance with
USEPA guidance (USEPA, 1996a). Tables 5-18, 5-19 and 5-20 present the PEF
calculations used for the various fill areas and transects.

2) Excavation Air (i.e., during construction activities):

COPC concentration in excavation air (mg/m3) = Exposure point concentration in soil (mg/kg
soil) x Dust concentration (mg soil/m3) x Unit correction factor (1 kg/106 mg)

The dust concenlrattorHo air used in the evaluation of excavation air pathways in this risk
evaluation is^60 jjg/mV This value is the recommended concentration of respirable
particulate with a mean diameter of 10 microns or less (PM10) for excavation activities
(MADEP, 1995).

COPC concentrations in homegrown produce are dependent upon the potential for direct uptake of
COPCs from soil through plant roots and will be estimated via the following equation:

\\FIUERUOBS\lncH_Service\Proiect FilesvSolu1i»€105\Sau9et.6105-002NRep<x1 Rev 0 Finarfleportdoc December 29. 2000

5-17 Revision 0



Sauget Area 1
HHRA-EE/CA and RI/FS

COPC Concentration in Produce (mg COPC/kg plant tissue) = Concentration of COPC in soil
(mg COPC/kg Soil) x Root Uptake Factor (unitless)

The root uptake factor accounts for uptake from soil to the homegrown produce. Constituent-specific
root uptake factors were obtained from USEPA (1998d). Methodology provided by USEPA (1998d)
was used. The calculation of produce EPCs is discussed in Appendix N.

5.5.2 Absorption Adjustment Factors

Bioavailability is the measure of the degree to which a chemical may be systemically absorbed
following exposure. In accordance with USEPA guidance (USEPA, 1989a, 1992c), absorption
adjustment factors (AAFs) for bioavailability will be used in conducting this risk evaluation. To estimate
the potential risk to human health that may be posed by the presence of COPCs in various
environmental media (such as soil, sediment, water or air), it is first necessary to estimate the human
exposure dose of each chemical. The exposure dose is then combined with an estimate of the toxicity
of the chemical to produce an estimate of risk posed to human health.

The estimate of toxicity of a chemical, termed the toxicity value, can be derived from human
epidemiological data, but it is most often derived from experiments with laboratory animals. The
toxicity value can be calculated based on the administered dose of the chemical (similar to the human
exposure dose) or, when data are available, based on the absorbed dose, or internal dose, of the
chemical.

In animals, as in humans, the administered dose of a chemical is not necessarily completely absorbed.
Moreover, differences in absorption exist between laboratory animals and humans, as well as between
different media and routes of exposure. Therefore, it is not always appropriate to directly apply a
toxicity value to the human exposure dose. In many cases, a correction factor in the calculation of risk
is needed to account for differences between absorption in the toxicity study and absorption likely to
occur upon human exposure to a chemical. Without such a correction, the estimate of human health
risk could be over- or under-estimated.

This correction factor is termed the absorption adjustment factor, or AAF. The AAF is used to adjust
the human exposure dose so that it is expressed in the same terms as the doses used to generate the
dose-response curve in the dose-response study. The AAF is the ratio between the estimated human
absorption for the specific medium and route of exposure, and the known or estimated absorption for
the laboratory study from which the dose-response value was derived.

_ fraction absorbed in humans for the environmental exposure
fraction absorbed in the dose - response study
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The use of an AAF allows appropriate adjustments to be made to the administered dose of a chemical
when the efficiency of absorption between environmental exposure and experimental exposure is
known or expected to differ because of physiological effects and/or matrix or vehicle effects.

AAFs can have numerical values less than one or greater than one. When the toxicity curve is based
on administered dose data, and if it is estimated that the fraction absorbed from the site-specific
exposure or medium is the same as the fraction absorbed in the laboratory study, then the AAF is 1.0.
This does not mean that there is 100% absorption, only that the magnitude of absorption is the same in
both cases. There are situations in which it is expected that the fraction absorbed from a site-related
exposure would be higher than that in the laboratory study. There are also situations where the
reverse could occur. Thus, use of AAFs provides more accurate and more realistic estimates of
potential human health risk. In the absence of detailed toxicological information on a COPC, the
following default AAF values are generally employed. A default AAF value of 0.01 isjjsed for dermal
exposurejp_prganics, a value of Q.QOUs ysed.ioj;_dermal exposure to inorganics (USEPA, 2000a), and
a value of 1.0 is employed for all other routes of exposure.

Support for the Use of AAFs in Agency Guidance

The use of absorption factors is recommended by USEPA for use in risk assessment when the
"medium of exposure in the site exposure assessment differs from the medium of exposure assumed
by the toxicity value" (USEPA, 1989a). In more recent guidance (USEPA, 1992c), USEPA states.

The applied dose, or the amount that reaches exchange boundaries of the skin, lung or
gastrointestinal tract, may often be less than the potential dose if the material is only partly
bioavailable. Where data on bioavailability are known, adjustments to the potential dose to
convert it to applied dose and internal dose may be made.

This may be done by adding a bioavailability factor (range: 0 to 1) to the dose equation. The
bioavailability factor would then take into account the ability of the chemical to be extracted
from the matrix, absorption through the exchange boundary, and any other losses between
ingestion and contact with lung or gastrointestinal tract.

AAFs used in this risk assessment are presented in Table 5-41. Appendix O presents the derivations
of the AAFs.

5.5.3 Skin Permeability Constants

The estimation of exposure doses resulting from incidental dermal contact with groundwater requires
the use of a dermal permeability constant (PC) in units of centimeters per hour (cm/hr). This method
assumes that the behavior of constituents dissolved in water is described by Fick's Law. In Fick's Law,
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the steady-state flux of the solute across the skin (mg/cm2/hr) equals the permeability constant (kp,
cm/hr) multiplied by the concentration difference of the soli
approach is discussed by USEPA (USEPA, 1989a; 1992b).
cm/hr) multiplied by the concentration difference of the solute across the membrane (mg/cm3). This

The PC values were derived from USEPA's Guidance for Dermal Exposure Assessment: Principles
and Applications (USEPA, 1992b). Tables 5-3 and 5-7 of this guidance document list PC values for
constituents commonly found at disposal sites. PC's used in this risk assessment are presented in
Table 5-42. Calculated PC's are presented in Table 5-43.

5.6 Exposure Dose Calculations

Appendix P presents the exposure dose and risk calculation spreadsheets. The risk results are
discussed in Section 6.0.
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TABLE 5-1
RECEPTOR/AREA MATRIX
SAUQET AREA 1 EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

Receptor
Medium

Secondary Madlum
(Pathway*)

Indoor Industrial Worker (IW)
Qroundwater

Indoor Air (inh)
Outdoor Industrial Worker (OW)

Surface Soil (ing/derm)
Outdoor Air (inh)

Qroundwater
Outdoor Air (inh)

Construction Worker (CWI
Surface Soil (Ing/derm)

Outdoor Air (inh)
Subsurface Soil (ing/derm)

Outdoor Air (inh)
Qroundwater (ing/derm)

Outdoor Air (inh)
Tresoasslna Teenager £TT)

Surface Soil (ing/derm)
Outdoor Air (inh)

Qroundwater
Outdoor Air (inh)

Recreational Teen (PT)
Sediment (ing/derm)

Recreational Fisher (RF)
Sediment (ing/derm)
Fish Tissue (ing)

Resident (RES)
Surface Soil (ing/derm)

Outdoor Air (inh)
Qroundwater (ing/derm)
Produce (inq)

Total

EXPOSURE AREAS
.StTES . ' • • . . • • • ' .

<J(a)

IW-RME-Q
IW-MLE-Q

OW-RME-Q

OW-MLE-Q

CW-RME-Q
CW-MLE-Q

TT-RME-Q
TT-MLE-Q

8

H(b)

IW-RME-H
IW-MLE-H

OW-RME-H

OW-MLE-H

CW-RME-H
CW-MLE-H

TT-RME-H
TT-MLE-H

8

lib)

IW-RME-I
IW-MLE-I

OW-RME-I
OW-MLE-I

CW-RME-I
CW-MLE-I

TT-RME-I
TT-MLE-I

8

Mb)

IW-RME-L
IW-MLE-L

OW-RME-L

OW-MLE-L

CW-RME-L
CW-MLE-L

TT-RME-L
TT-MLE-L

8

N (c)

RES-RME-N
RES-MLE-N

2

BPL and
CS-F

RT-RME-CS-F
RT-MLE-CS-F

RF-RME-F
RF-MLE-F

A

TRANSECTS

3(d)

OW-RME-T-3

OW-MLE-T-3

CW-RME-T-3
CW-MLE-T-3

RES-RME-T-3
RES-MLE-T-3

6

4(d)

OW-RME-T-4
OW-MLE-T-4

CW-RME-T-4
CW-MLE-T-4

RES-RME-T-4
RES-MLE-T-4

6

5(d)

RES-RME-T-5
RES-MLE-T-5

2

6(d)

OW-RME-T-6

OW-MLE-T-6

CW-RME-T-6
CW-MLE-T-6

RES-RME-T-6
RES-MLE-T-6

6

7(d)

OW-RME-T-7

OW-MLE-T-7

CW-RME-T-7
CW-MLE-T-7

RES-RME-T-7
RES-MLE-T-7

6

Total

8

16

16

8

2

2

12

64

Notes
BPL - Borrow Pit Lake ing - ingestion
COPC - Constituent of Potential Concern inh - inhalation
CS-F - Creek Segment F MLE - Most Likely Exposure
derm - dermal contact RME - Reasonable Maximum Exposure
(a) - In Site O. COPCs identified in groundwaler only
(b) - In Sites H, I, and L. COPCs identified in groundwater and soil for industrial scenario,
(c) - In Site N, COPCs identified in soil for residential scenario only
(d) - In Transect areas, no volatile organic constituents identified as COPCs In groundwater.
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TABLE 5-2
SUMMARY OF POTENTIAL EXPOSURE ASSUMPTIONS - INDOOR INDUSTRIAL WORKER
SAUGET AREA 1 EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

ENSR International

Parameter

Parameters Used in the Indoor Air Pathway
Exposure Time (hr/day)
Exposure Frequency (days/year)
Exposure Duration (yr)
Inhalation Rate (nY'S/hour)
Body Weight (kg)

RME On-Site
Indoor
Worker

8 (a)
250 (b)
25 (b)
1.6 (d)
70 (b)

MLE On-Site
Indoor
Worker

8
250

7

1.0

70

Notes:
MLE - Most Likely Exposure.
RME - Reasonable Maximum Exposure.
(a)-USEPA, 1997a. Exposure Factors Handbook. 50th percentile time spent at work,

males and females, all ages. Table 15-68.
(b) - USEPA, 1991b. Standard Default Exposure Factors.
(c) - USEPA, 1997a. Exposure Factors Handbook. Recommended value for occupational tenure listed in Table 1-2.
(d) - USEPA, 1997a. Exposure Factors Handbook. Inhalation rate for moderate activity.
(e) - USEPA, 1997a. Exposure Factors Handbook. Inhalation rate for light activity.

(a)

(b)
(c)
(e)
(b)

1/2/01
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TABLE 5-3
SUMMARY OF POTENTIAL EXPOSURE ASSUMPTIONS - OUTDOOR INDUSTRIAL WORKER
SAUGET AREA 1 EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

ENSR International

Parameter

Parameters Used in the Outdoor Air Pathway
Exposure Time (hr/day)
Exposure Frequency (days/year)
Exposure Duration (yr)
Inhalation Rate (mA3/hour)
Body Weight (kg)

Parameters Used in the Surface Soil Pathway
Exposure Frequency (days/year)
Exposure Duration (yr)
Soil Ingestion Rate (mo/day)
Skin Contacting Medium (cm*2)
Soil on Skin (mg/crr^S)
Body Weight (kg)

RME Future
Outdoor Industrial

Worker

8 (a)
190 (i)
25 (b)
1.6 (d)
70 (b)

190 (i)
25 (b)
50 (f)

3339 (g)
0.02 (h)
70 (b)

MLE Future
Outdoor Industrie

Worker

8
190
7
1

70

190
7
30

3339
0.02
70

Notes:
MLE - Most Likely Exposure.
RME - Reasonable Maximum Exposure.

(a)
(i)
(c)

W
(b)

(i)
(c)

(i)
(9)
(h)
(b)

(a) - USEPA, 1997a. Exposure Factors Handbook. 50th percentile time spent at work, males and females, all ages. Table 15-68.
(b) - USEPA, 1991b. Standard Default Exposure Factors.
(c) - USEPA, 1997a. Exposure Factors Handbook. Recommended value for occupational tenure listed in Table 1-2.
(d) - USEPA, 1 997a. Exposure Factors Handbook. Inhalation rate for moderate activity.
(e) - USEPA, 1997a. Exposure Factors Handbook. Inhalation rate for light activity.
(f) • USEPA, 1997a. Exposure Factors Handbook. Average soil ingestion rates listed in Table 1-2.
(g) - USEPA, 1997a. Exposure Factors Handbook. Represents 50th percentile values for males and females based on hands
forearms, and face.
(h) - USEPA, 1997a. Exposure Factors Handbook. See Table 5-9 for calculation.
(i) - Exposure frequency of 250 days (USEPA, 1991b) adjusted for percentage of days with inclement weather (24%),

[250-(250*0.24) = 190]; see text.
G) - Calabrese, E.J., et. al. 1990. Preliminary adult soil ingestion estimates; results of a pilot study. Regul. Toxicol. Pharmacol.

12L88-95. As cited in USEPA, 1997a. Exposure Factors Handbook. Low end of range.
1/2/01
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TABLE 5-4
SUMMARY OF POTENTIAL EXPOSURE ASSUMPTIONS - TRESPASSING TEENAGER
SAUGET AREA 1 EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

ENSR International

Parameter

Parameters Used in the Outdoor Air Pathway
Exposure Time (hr/day)
Exposure Frequency (days/year)
Exposure Duration (yr)
Inhalation Rate (m^S/hour)
Body Weight (kg)

Parameters Used in the Surface Soil Pathway
Exposure Frequency (days/year)
Exposure Duration (yr)
Soil Ingestion Rate (mg/day)
Skin Contacting Medium (cmA2)
Soil on Skin (mg/cmA2)
Body Weight (kg)

RME Trespassing
Teenager

(7to18yrs)

2 (i)
26 (a)
11 (c)
1.2 G)
47 (h)

26 (a)
11 (c)
100 (d)

3677 (f)
0.02 (g)
47 (h)

MLE Trespassing
Teenager

(7to18yrs)

2 (i)
13 (b)
11 (c)
1 (k)

47 (h)

13 (b)
11 (c)
50 (e)

3677 (f)
0.02 (g)
47 (h)

Notes:
MLE - Most Likely Exposure.
RME - Reasonable Maximum Exposure,
(a) - 1 day per week for 26 weeks (6 months) of the year,
(b) - 1 day per 2 weeks for 26 weeks (6 months) of the year.
c) - Trespassing teenager is assumed to range in age from 7 to 18. Therefore, total exposure duration is 1 1 years,

(d) - USEPA, 1991b. Standard Default Exposure Factors,
(e) - USEPA, 1 997a. Exposure Factors Handbook. Average soil ingestion rate for an adult listed in Table 1-2.
;f) - USEPA, 1997a. Exposure Factors Handbook. Average surface are of hands, forearms and lower legs of males and females aged 7 to 18.
(g)- USEPA, 1997a. Exposure Factors Handbook. See Table 5-1 3 for calculation,
h) - USEPA, 1997a. Exposure Factors Handbook. Body weight is the average ol males and females aged 7 to 18.

(i) - The trespassing teen is assumed to stay in the fill area for two hours,
j) - USEPA, 1997a. Exposure Factors Handbook. Inhalation rates is the value for moderate activity (children) listed in Table 5-23.
k) - USEPA, 1997a. Exposure Factors Handbook. Inhalation rates is the value for light activity (children) listed in Table 5-23.

1/2/01
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TABLE 5-5
SUMMARY OF POTENTIAL EXPOSURE ASSUMPTIONS - CONSTRUCTION WORKER
SAUGET AREA 1 EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

ENSR International

Parameter

Parameters Used in the Surface Soil and Subsurface Soil Inhalation Pathway
Exposure Time (hr/day)
Exposure Frequency (days/year)
Exposure Duration (yr)
Inhalation Rate (m^S/hour)
Body Weight (kg)

Parameters Used in the Surface and Subsurface Soil Pathway
Exposure Frequency (days/year)
Exposure Duration (yr)
Soil Ingestion Rate (mg/day)
Skin Contacting Medium (cm*-2)
Soil on Skin (mg/crr^a)
Body Weight (kg)

Parameters Used in the Ground water Pathway
Exposure Time (hr/event)
Exposure Frequency (days/year)
Exposure Duration (yr)
Water Ingestion Rate (I/event)
Skin Contacting Medium (cm*2)
Body Weight (kg)

Parameters Used in the Groundwater Inhalation Pathway
Exposure Time (hr/day)
Exposure Frequency (days/year)
Exposure Duration (yr)
Inhalation Rate (rr^S/hour)
Body Weight (kg)

RME Future
Construction/Utility

Worker

8 (a)
40 (b)
1 (d)

2.5 (e)
70 (g)

40 (b)
1 (d)

100 (g)
3339 (i)
0.19 (j)
70 (g)

1 (k)
10 (k)
1 (d)

0.005 (I)
3339 (i)

70 (g)

8 (a)
40 (b)
1 (d)

2.5 (e)
70 (g)

MLE Future
Construction/Utility

Worker

8 (a)
20 (c)
1 (d)

1.5 (f)
70 (g)

20 (c)
1 (d)

64 (h)
3339 (i)
0.19 (j)
70 (g)

1 (k)
5 (k)
1 (d)

0.005 (I)
3339 (i)
70 (g)

8 (a)
20 (c)
1 (d)

1.5 (f)
70 (g)

Notes:
MLE - Most Likely Exposure.
RME - Reasonable Maximum Exposure,
(a) - USEPA, 1997a. Exposure Factors Handbook. 50th percentile time spent at work, males and females, all ages. Table 15-68.
'b) - Exposure frequency is equivalent to 5 days per week for 2 months,
c) - Exposure frequency is equivalent to five days per week for one month,
d) - Construction activities are assumed to occur over a 1 year period,
e) - USEPA, 1 997a. Exposure Factors Handbook. Inhalation rate is the value for heavy activity for an outdoor worker listed in Table 5-23.
f) - USEPA, 1 997a. Exposure Factors Handbook. Inhalation rate is the value for moderate activity for an outdoor worker listed in Table 5-23.
;g) - USEPA, 1991b. Standard Default Exposure Factors.
;h) - ENSR-derived value; described briefly in the text.
\) - USEPA, 1997a. Exposure Factors Handbook. Represents 50th percentile values for males and females based on hands, forearms, and face,
j)- USEPA, 1997a. Exposure Factors Handbook. See Table 5-10 for calculation.
;k) - Assumed that contact with water occurs only for a fraction of the total exposure duration and time.
I) - USEPA, 1 989a. Risk Assessment Guidance for Superfund, Volume 1. Value is one-tenth of that assumed to occur during a swimming event.
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TABLE 5-6
SUMMARY OF POTENTIAL EXPOSURE ASSUMPTIONS - RESIDENT
SAUGET AREA 1 EE/CA AND Rl/FS
HUMAN HEALTH RISK ASSESSMENT

ENSR International

Parameter

Parameters Used in tie Outdoor Air Inhalation Pathway
Exposure Tune (hr/day)
Exposure Frequency (days/year)
Exposure Duration (yr)
Inhalation Rate (m*3/hour)
Body Weight (kg)

Parameters Used in the Surface Soil Pathway
Exposure Frequency (days/year)
Exposure Duration (yr)
Soil Ingestion Rate (mg/day)
Skin Contacting Medium (cm*2)
Soil on Skin (mg/cm*2)
Body Weight (kg)

Parameters Used in the Homegrown Produce Pathway
Exposure Frequency (days/year)
Exposure Duration (yr)
Produce Ingestion Rate (g/day)
Body Weight (kg)

Parameters Used in the Indoor Air Inhalation Pathway
Exposure True (hr/day)
Exposure Frequency (days/year)
Exposure Duration (yr)
Inhalation Rate (m*3/hour)
Body Weight (kg)

Parameters Used in the Groundwater Pathway
Exposure Time (hr/event)
Exposure Frequency (days/year)
Exposure Duration (yr)
Water Ingestion Rate (I/event)
Skin Contacting Medium (om*2)
Body Weight (kg)

RME Resident
Aduk

2 (a)
266 (c)
24 (b)

1.6 (g)
70 (b)

266 (c)
24 (b)
100 (b)

5729 (k)
0.12 (1)
70 (b)

365 (p)
24 (b)
454 (m)
70 (b)

16.4 (o)
266 (c)
24 (b)
1.6 (g)
70 (b)

1 (D
26 (s)
24 (b)

0.005 (q)
5729 (k)
70 (b)

ChlU(Oto6yn)

6 (a)
266 (c)
6 (b)

1.2 (g)
15 (b)

266 (c)
6 (b)

200 (b)
2058 (k)
0.06 (I)
15 (b)

365 (p)
6 (b)
15 (m)
15 (b)

18 (o)
266 (c)
6 (b)

1-2 (g)
15 (b)

1 (0
26 (s)
6 (b)

0.005 (q)
2058 (k)

15 (b)

MLE Raiktent
Aduk

2 (a)
178 (e)
7 (f)

0.55 (h)
70 (b)

178 (e)
7 (f)

50 (j)
5729 (k)
0.12 (I)
70 (b)

365 (p)

7 (f)
125 (n)
70 (b)

16.4 (o)
178 (e)
7 (f)

O.S5 (h)
70 (b)

1 (r)
13 (t)
7 (0

0.001 (u)
5729 (k)

70 (b)

Child (0 to 6 yr*)

6 (a)
178 (e)
2 (f)

0.32 (i)
15 (b)

178 (e)
2 (f)

100 (j)
2058 (k)
0.06 (0
15 (b)

365 (p)
2 (0
4 (n)
15 (b)

18 (o)
178 (e)
2 (0

0.32 (i)
15 (b)

1 C)
13 (t)
2 (f)

0.001 (u)
2058 (k)

15 (b)

Notes:
MLE • Most Likely Exposure.
RME - Reasonable Maximum Exposure.
a) - USEPA. 1997a. Exposure Factors Handbook. Values for time spent outdoors listed in Table 1 -2 (average of weekends

/weekdays for children).
b) - USEPA. 1991b. Standard Default Exposure Factors.
c) • Exposure frequency of 350 days (USEPA, 1991 b) adjusted for percentage of days with inclement weather (24%), (350-(350'0.24) = 266];

See text.
d) - USEPA. 19936. Central tendency residential exposure frequency = 234 days.
e) - Exposure frequency of 234 days (USEPA, 1993b) adjusted lor percentage of days with inclement weather (24%), [234 • (234*0.24) = 178], See text.
f) - USEPA, 1997a. Exposure Factors Handbook. Recommended average for time residing in a household. Table 1-2. (9 years total,

assuming 7 years as an adult and 2 as a child - assumes that the 2 years as a child can occur anywhere between the ages of
0 to 6. Therefore, exposure factors for a 0 to 6 year old child are employed).

g) - USEPA, 1997a. Exposure Factors Handbook. Inhalation rates are the values for moderate activity listed in Table 5-23.
h) - USEPA, 1997a Exposure Factors Handbook. Average daily inhalation rate for men and women. Table 5-23.
i) - USEPA, 1997a. Exposure Factors Handbook. Average of recommended inhalation rates for children age 0-6 years. Table 5-23.

(j) - USEPA. 1997a. Exposure Factors Handbook. Average soil ingestion rates listed in Table 1-2.
k) - USEPA, I997a. Exposure Factors Handbook. Represents average 50th percent* surface area for males and females of

hands, forearms, lower legs, and feet.
I)- USEPA, 1997a. Exposure Factors Handbook. See Tables 5-11 and 5-12 for calculation,
m) - USEPA, 19973. Exposure Factors Handbook. Based on recommended 95th percentile homegrown vegetable intake of

7.5 g/kg body weight-day, Table 1-2. Adjusted for cooking loss and dry weight,
n) - USEPA, 1997a. Exposure Factors Handbook. Based on average homegrown vegetable intake of 2.1 g/kg body weight-day. Table 1 -2.

Adjusted for cooking loss and dry weight,
o) - USEPA, 1997a. Exposure Factors Handbook. Values for time spent indoors listed in Table 1-2 (average of weekends

/weekdays for children; assumes that adult spends time away from the household),
p) - Produce ingestion rate is based on 365 days per year.
q) - USEPA, 1989a. Risk Assessment Guidance for Superfund. Volume I. Value is one-tenth of that assumed to occur during a swimming event.
0 - The adult and chid are assumed to be in contact with groundwater outdoors for one hour per event,
s) - Two days per week for three months,
t) - One day per week for three months.
u) • USEPA. 1989a. Risk Assessment Guidance tor Superfund. Volume I. Value is one-fiftieth of that assumed to occur during a swimming event.

assum.xIsVes
December 29, 2000

Revision 0



ENSR International

TABLE 5-7
SUMMARY OF POTENTIAL EXPOSURE ASSUMPTIONS - RECREATIONAL TEENAGER
SAUGET AREA 1 EE/CA AND Ri/FS
HUMAN HEALTH RISK ASSESSMENT

Parameter

Parameters

Parameters

Paramaters

Parameters

Used In the Dead Creek Sediment Pathway - Wading
Exposure Frequency (days/year)
Exposure Duration (yr)
Soil Ingestion Rate (mg/day)
Skin Contacting Medium (cm*2)
Sediment on Skin (mg/cmA2)
Body Weight (kg)

Used in the Dead Creek Surface Water Pathway - Wading
Exposure Frequency (days/year)
Exposure Duration (yr)
Surface Water Ingestion Rate (I/event)
Skin Contacting Medium (cmA2)
Body Weight (kg)

Used in the Borrow Pit Lake Sediment Pathway - Swimming
Exposure Frequency (days/year)
Exposure Duration (yr)
Soil Ingestion Rate (mg/day)
Skin Contacting Medium (crn )̂
Sediment on Skin (mg/cmA2)
Body Weight (kg)

Used in the Borrow Pit Lake Surface Water Pathway - Swimming
Exposure Frequency (days/year)
Exposure Duration (yr)
Surface Water Ingestion Rate (I/event)
Skin Contacting Medium (cmA2)
Body Weight (kg)

RME Recreational
Teenager

(7to18yrs)

26
11
100

2029
1

47

26
11

0.01
2029
47

12
11
100

2029
1

47

12
11

0.05
13533

47

(a)
(C)
(d)
(f)
(g)
(h)

(a)
(c)
(i)
(f)
(h)

(k)
(c)
(d)
(f)
(9)
(h)

(k)
(c)
(m)
(n)
(h)

MLE Recreational
Teenager

(7 to 18 yrs)

13 (b)
11 (C)

50 (e)
2029 (f)

1 (g)
47 (h)

13 (b)

11 (C)
0.005 0)
2029 (f)

47 (h)

6 (I)
11 (c)
50 (e)

2029 (0

1 (g)
47 (h)

6 (D
11 (C)

0.01 (i)
13533 (n)

47 (h)

Notes:
MLE - Most Likely Exposure.
RME - Reasonable Maximum Exposure.
a) -1 day per week for 26 weeks (6 months) of the year.
b) -1 day per 2 weeks for 26 weeks (6 months) of the year.
c) - Recreational teenager is assumed to range in age from 7 to 18. Therefore, total exposure duration is 11 years.
[d) - USEPA, 1991b. Standard Default Exposure Factors.
e) - USEPA, 1997a. Exposure Factors Handbook. Average soil ingestion rate for an adult listed in Table 1-2.
;f) - USEPA, 1997a. Exposure Factors Handbook. Average surface are of feet and 1/4 the legs of males and females aged 7-18.
;g) - USEPA, 1992b. Dermal Exposure Assessment: Principles and Applications.
(h) - USEPA, 1997a. Exposure Factors Handbook. Body weight is the average of males and females aged 7-18.
i) - USEPA, 1989a. Risk Assessment Guidance for Superfund, Volume I. Value is one-fifth of that assumed to occur during

a swimming event,
j) - USEPA, 1989a. Risk Assessment Guidance for Superfund, Volume I. Value is one-tenth of that assumed to occur during

a swimming event.
|k) - Two events per month for the 6 warmest months of the year.
;i) - One events per month for the 6 warmest months of the year.
;m) - USEPA, 1989a. Risk Assessment Guidance for Superfund, Volume I. Value for a swimming event,
n) - Value represents average total body surface area of males and females aged 7 to 18. Assumed 100% of skin surface

exposed while swimming.
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TABLE 5-8
SUMMARY OF POTENTIAL EXPOSURE ASSUMPTIONS - RECREATIONAL FISHER
SAUGET AREA 1 EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

ENSR International

Parameter

Parameters Used

Parameters Used

Paramaters Used

in the Fish Ingestion Pathway
Exposure Frequency (days/year)
Exposure Duration (yr)
Fish Ingestion Rate (g/day)
Body Weight (kg)

in the Surface Water Pathway - Wading
Exposure Frequency (days/year)
Exposure Duration (yr)
Surface Water Ingestion Rate (I/event)
Skin Contacting Medium (cm*2)
Body Weight (kg)

in the Sediment Pathway - Wading
Exposure Frequency (days/year)
Exposure Duration (yr)
Sediment Ingestion Rate (mg/day)
Skin Contacting Medium (cmA2)
Sediment on Skin (mg/cmA2)
Body Weight (kg)

RME Adult
Recreational

Fisher

365
30
8

70

22
30

0.01
4500
70

22
30
100

4500
1

70

(a)
(b)
(d)
(b)

(k)
(b)
(f)
(9)
(b)

(k)
(b)
(h)
(9)
(i)
(b)

MLE Adult
Recreational

Fisher

365
9
1

70

3
9

0.005
4500
70

3
9

50
4500

1
70

(a)
(c)
(e)
(b)

(I)
(c)
(m)

(9)
(b)

(I)
(c)

(i)

(g)
(i)
(b)

Notes:
MLE - Most Likely Exposure.
RME - Reasonable Maximum Exposure,
a) - Fish ingeston rates are based on 365 days per year,

(b) - USEPA, 1991b. Standard Default Exposure Factors.
c) - USEPA, 1997a. Exposure Factors Handbook. Recommended average for time residing in a household. Table 1-2.
|d) - USEPA, 1997a. Exposure Factors Handbook. 8 g/day is equivalent to approximately 22 fish meals of 129 g per year,
e) -1 g/day is equivalent to approximately three 129 g fish meals per year (equivalent to one fish meal per month in the

three summer months).
|f) • USEPA, 1989a. Risk Assessment Guidance for Superfund, Volume I. Value is one-fifth of that assumed to occur during

a swimming event,
g) - USEPA, 1997a. Exposure Factors Handbook. Represents 50th percentile values for males and females based on

hands, lower legs, and feet,
h) - USEPA, 1991b. Standard Default Exposure Factors.
i) - USEPA, 1997a. Exposure Factors Handbook. Average soil ingestion rates listed in Table 1-2.

(j) - USEPA, 1992b. Dermal Exposure Assessment: Principles and Applications,
k) - One day per month for 5 months.
I) - One day per month during the three summer months,
m) - USEPA, 1989a. Risk Assessment Guidance for Superfund, Volume I. Value is one-tenth of that assumed to occur during

a swimming event.
1/2/01
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TABLE 5-9
SOIL ADHERENCE FACTORS- OUTDOOR INDUSTRIAL WORKER
SAUGET AREA 1 EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

Body Part

Head
Hands
Forearms
Total

Outdoor Industrial Worker Scenario
Surface Area

50th percentile
(cm') (a)

1,205
904

1,230
3,339

Soil Loading
Groundskeeper

(mg/cm*) (b)

0.005
0.071
0.009

Total Soil
Mass
(mg)

5.543
64.1485
11.1438

80.8

Area-Weighted Soil Adherence factor (mg/cm2) = Soil mass/Surface area = 0.02
Notes:
(a) - Data from USEPA (1997a). Tables 6-2, 6-3. Average of 50th percentile

values for men and women (1/2 arm used as proxy for female forearm),
(b) - Data from USEPA (1997a), Table 6-12. Average of Groundskeeper Nos. 1 ,2,3,4, and 5.

TABLE 5-10
SOIL ADHERENCE FACTORS- CONSTRUCTION WORKER
SAUGET AREA 1 EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

Body Part

Head
Hands
Forearms
Total

Construction Worker Scenario
Surface Area

50th percentile
(cm*) (a)

1,205
904

1,230
3,339

Soil Loading
Farmer

(mg/cm*) (a)

0.041
0.47
0.13

Total Soil
Mass
(mg)

49.405
424.645

159.9
634.0

Area-Weighted Soil Adherence factor (mg/cm2) = Soil mass/Surface area = 0.19
Notes:
(a) - Data from USEPA (1997a). Tables 6-2, 6-3. Average of 50th percentile

values for men and women (1/2 arm used as proxy for female forearm),
(b) - Data from USEPA (1997a), Table 6-12. Average of Farmer Nos. 1 and 2.
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TABLE 5-11
SOIL ADHERENCE FACTORS- RESIDENT ADULT
SAUGET AREA 1 EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

ENSR International

Body Part

Hands
Forearms
Lower legs
Feet
Total

Adult Resident
Surface Area

50th percentile (a)
(cm2)

904
1,230
2,370
1,225
5,729

Soil Loading
Gardeners

(mg/cm2) (b)

0.19
0.052
0.047
0.215

~"

Total Soil
Mass

(mg)

171.67
63.96
1 1 1 .39
347.02
694.03

Area-Weighted Soil Adherence factor (mg/cm2) = Soil mass/Surface area = 0.12

Notes:
(a) - Data from USEPA (1997a). Tables 6-2, 6-3. Average of 50th percentile

values for men and women (1/2 arm used as proxy for female forearm).
(b) - Data from USEPA (1997a) Table 6-12. Average of gardeners Nos. 1 and 2.

TABLE 5-12
SOIL ADHERENCE FACTORS- RESIDENT CHILD
SAUGET AREA 1 EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

Body Part

Hands
Forearms
Lower legs
Feet
Total

Child Resident (0 to 6 years old)
Surface Area

50th percentile (a)
(cm2)

358
437
812
451

2,058

Soil Loading
Day Care Kids
(mg/cm2) (b)

0.0923
0.0230
0.0195
0.0646

Total Soil
Mass
(mg)

33.04
10.05
15.83
58.93
117.86

Area-Weighted Soil Adherence factor (mg/cm2) = Soil mass/Surface area = 0.06

Notes:
(a) - Data from USEPA (1997a). Based on average of boys (Table 6-6) and girls (Table 6-7)

total body surface area (6,557 cm2), and mean percentages of total surface area for
individual body parts Table 6-8).

(b) - Data from USEPA (1997a), Table 6-12, Daycare kids Nos. #1a, #1b ,#2c, #3.
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TABLE 5-13
SOIL ADHERENCE FACTORS- TRESPASSING TEENAGER (7 TO 18)
SAUGET AREA 1 EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

ENSR International

Body Part

Hands
Forearms
Lower legs

Total

Trespassing Teenager (7 to 18)
Surface Area

50th percentile (a)
(cm')

715
894

2,068

3,677

Soil Loading
Soccer Kids
(mg/cmz) (b)

0.0547
0.0061
0.0177

Total Soil
Mass
(mg)

39.09
5.42
36.60

Area-Weighted Soil Adherence factor (mg/cm2) = Soil mass/Surface area = 0.02
Notes:
(a) - Data from USEPA (1997a). Based on average of boys (Table 6-6) and girls (Table 6-7)

total body surface area , and mean percentages of total surface area for
individual body parts Table 6-8).

(b) - Data from USEPA (1997a) Table 6-12. Average of Soccer Kids Nos. 1 , 2, and 3.
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TABLE 5-14
EXPOSURE POINT CONCENTRATIONS (RME) - TRANSECT SOILS
SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

Constituent
Arsenic
Benzo(a)anth racene
Benzo(a)pyrene
Benzo(b)fluoranthene
Dibenzo(a,h)anthracene
Dieldrin
lndeno(1 ,2,3-cd)pyrene

CAS
7440-38-2

56-55-3
50-32-8

205-99-2
53-70-3
60-57-1
193-39-5

Residential Scenario EPCs
Surface Soil (mj

T3
-
-

0.26
0.40
0.10
-
~

T4
~

4.30
3.50
2.81
0.23
-

0.96

T5
-
--

0.34
-

0.19
0.10

--

J/kg)
T6
~

4.20
3.60
4.40
0.33
-

0.59

T7

14.98
1.90
2.10
2.20
0.20

--
0.63

Industrial Scenario EPCs
Surface Soil (mg/kg)

T3
-
—

0.26
-
--
~
-

T4
--
~

3.50
~

0.23
-
-

T6
~
-

3.60
-
-
-
--

T7

14.98
~

2.10
-
-
-
-

Subsurface Soil (mg/kg)
T4
~

5.90
1.92
3.30
0.52
~
-

T6
-
«

0.75
-
—
-
-

Notes:
-- - Not a COPC in this area/medium.
CAS - Chemical Abstracts Service.
COPC - Constituent of Potential Concern.
EPC - Exposure Point Concentration.
RME - Reasonable Maximum Exposure.
T - Transect.
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TABLE 5-15
EXPOSURE POINT CONCENTRATIONS (RME) - SITE SOILS
SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

ENSR International

Constituent
Arsenic
Benzo(a)pyrene
Copper
Dibenzo(a,h)anthracene
Total 2,3,7,8-TCDD TEQ
Total PCBs

CAS
Number

7440-38-2
50-32-8

7440-50-8
53-70-3

1746-01-6
1336-36-3

Residential Scenario EPCs
Site (mg/kg)

N
-

0.33
-

0.11
-
~

Industrial Scenario EPCs
Site (mg/kg)

H
64
--
~
-

0.0013
1.52

1
-

2.2
13000
-

0.012
121.3

L

37
7
-

1.3
—

1.07
Notes:
-- - Not a COPC in this area/medium.
CAS - Chemical Abstracts Service.
COPC - Constituent of Potential Concern.
EPC - Exposure Point Concentration.
RME - Reasonable Maximum Exposure.
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TABLE 5-16
EXPOSURE POINT CONCENTRATIONS (RME)
SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSEMENT

TRANSECT SOILS - OUTDOOR AIR PARTICULARS

ENSR International

Constituent

Arsenic
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Dibenzo(a,h)anthracene
Dieldrin
lndeno(1 ,2,3-cd)pyrene

CAS
7440-38-2
56-55-3
50-32-8

205-99-2
53-70-3
60-57-1
193-39-5

Residential Scenario EPCs for Air
Participates from Surface Soil (mg/m3

T3
-
-

2.20E-10
3.38E-10
8.45E-11

--
--

T4

-
3.63E-09
2.96E-09
2.37E-09
1.94E-10

-
8.07E-10

T5

-
-

2.87E-10
--

1.61E-10
8.45E-11

-•

T6

--
3.55E-09
3.04E-09
3.72E-09
2.79E-10

--
4.99E-10

(a)
T7

1 .27E-08
1.61E-09
1 .77E-09
1.86E-09
1.69E-10

-
5.32E-10

Industrial Scenario EPCs for Air
Particulates from Surface Soil (mg/m3) (a)

T3
--
--

2.20E-10
-
--
-
--

T4

-
-

2.96E-09
--

1.94E-10
--
-

T6 | T7
--
--

3.04E-09
-
-
-
--

1.27E-08
-

1.77E-09
--
--
--
--

Notes:
-- - Not a COPC in this area/medium.
CAS - Chemical Abstracts Service.
COPC - Constituent of Potential Concern.
EPC - Exposure Point Concentration.
RME - Reasonable Maximum Exposure.
T - Transect.
(a) - Concentration in outdoor air is equal to the concentration in soil (mg/kg) divided by the paniculate emission factor (1.18E+09 mA3/kg)

calculated for the transects in Table 5-18.
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TABLE 5-17
EXPOSURE POINT CONCENTRATIONS (RME)- SITE SOILS - OUTDOOR AIR PARTICULATES
SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

Constituent

Arsenic
Benzo(a)pyrene
Copper
Dibenzo(a,h)anthracene
Total 2,3,7,8-TCDD TEQ
Total PCBs
Particulate Emission Factor (m

CAS
Number

7440-38-2
50-32-8

7440-50-8
53-70-3

1746-01-6
1336-36-3

°/kg) (b)

Residential Scenario EPCs for Air
Site (mg/m3)

N(a)
-

4.18E-10
--

1.39E-10
--
--

7.90E+08

Industrial Scenario EPCs for Air
Site (mg/m3)

H(a)
8.11E-08

--
--
--

1.65E-12
1 .93E-09

7.90E+08

l(a)
--

3.64E-09
2.15E-05

-
1.99E-11
2.01 E-07

6.04E+08

L(a)

3.13E-08
5.91 E-09

--
1.10E-09

--
9.04E-10

1.18E+09

Notes:
-- - Not a COPC in this area/medium.
CAS - Chemical Abstracts Service.
COPC - Constituent of Potential Concern.
EPC - Exposure Point Concentration.
RME - Reasonable Maximum Exposure.
(a) - Concentration in outdoor air is equal to the concentration in soil (mg/kg) divided by the participate emission factor.
(b) - Particulate emission factor is calculated for each site in Tables 5-18, 5-19, and 5-20.
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TABLE 5-18
CALCULATION OF PARTICIPATE EMISSION FACTOR FOR TRANSECTS AND SITE L
SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

ENSR International

Parameter

Q/C
V

um

u«
F(x)

PEF

Definition

Inverse of mean concentration at center of source

Fraction of vegetative cover

Mean annual windspeed

Equivalent threshold value of windspeed at 7 m

Function dependent on Um/Ut

Paniculate emmission factor

Units

g/m2-s per kg/m3

unitless

m/s

m/s

uniMess

m3/kg

Value

81.64

0.5

4.69

11.32

0.194

1.18E+09

Source

(a)

(b)

(b)

(b)

(b)

(c)
Notes:
(a) - USEPA, 1996a. Soil Screening Guidance: User's Guide. Exhibit 11.

Value for Lincoln, Nebraska, 0.5 acre source area,
(b) - USEPA, 1996a. Soil Screening Guidance: User's Guide. Default value. Equation 5.
(c) -USEPA, 1996a. Soil Screening Guidance: User's Guide. Calculated using above parameters and Equation 5:

PEF (mA3/kg) = Q/C (g/mA2-s per kg/mA3) x 3600s/h
0.036 x (1 -V) x (Um/Ut)A3 x F(x)
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TABLE 5-19
CALCULATION OF PARTICULATE EMISSION FACTOR FOR SITES H AND N
SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

ENSR International

Parameter

Q/C

V

um

u,
F(x)

PEF

Definition

Inverse of mean concentration at center of source

Fraction of vegetative cover

Mean annual windspeed

Equivalent threshold value of windspeed at 7 m

Function dependent on Um/Ut

Particulate emmission factor

Units

g/m2-s per kg/m3

unitless

m/s

m/s

unitless

m3/kg

Value

54.47

0.5

4.69

11.32

0.194

7.90E+08

Source

(a)
(b)

(b)

(b)

(b)

(c)
Notes:
(a) - USEPA, 1996a. Soil Screening Guidance: User's Guide. Exhibit 1 1 .

Value for Lincoln, Nebraska, 5 acre source area,
(b) - USEPA, 1996a. Soil Screening Guidance: User's Guide. Default value. Equation 5.
(c) -USEPA, 1996a. Soil Screening Guidance: User's Guide. Calculated using above parameters and Equation 5:

PEF (mA3/kg) = Q/C (g/mA2-s per kg/mA3) x 3600s/h
0.036 x (1-V) x (Um/Ut)A3 x F(x)

epcs.xls\PEF- HN
December 29, 2000

Revision 0



TABLE 5-20
CALCULATION OF PARTICULATE EMISSION FACTOR FOR SITE I
SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

ENSR International

Parameter

Q/C
V

um

u,
F(x)

PEF

Definition

Inverse of mean concentration at center of source

Fraction of vegetative cover

Mean annual windspeed

Equivalent threshold value of windspeed at 7 m

Function dependent on Um/Ut

Particulate emmission factor

Units

g/m2-s per kg/m3

unitless

m/s

m/s

unitless

rrvVkg

Value

41.65

0.5

4.69

11.32

0.194

6.04E+08

Source

(a)

(b)

(b)

(b)

(b)

(c)
Notes:
(a) - USEPA, 1996a. Soil Screening Guidance: User's Guide. Exhibit 11.

Value for Lincoln, Nebraska, 30 acre source area,
(b) - USEPA, 1996a. Soil Screening Guidance: User's Guide. Default value. Equation 5.
(c) -USEPA, 1996a. Soil Screening Guidance: User's Guide. Calculated using above parameters and Equation 5:

PEF (m*3/kg) = Q/C (g/rrV^-s per kg/ir̂ S) x 3600s/h
0.036 x (1-V) x (Um/Ut)*3 x F(x)
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TABLE 5-21
EXPOSURE POINT CONCENTRATIONS (RME) - TRANSECT AREA SOILS - OUTDOOR EXCAVATION AIR
SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

Constituent

Arsenic
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Dibenzo(a,h)anthracene
Dieldrin
lndeno(1 ,2,3-cd)pyrene

CAS
7440-38-2
56-55-3
50-32-8

205-99-2
53-70-3
60-57-1
193-39-5

Construction Scenario EPCs for Air (a)
Surface Soil (mg/m3)

T3
--
--

1 .56E-08
--

--

--

--

T4

--
--

2.10E-07
--

1 .38E-08
-

--

T6
--
--

2.16E-07
--
--
--
--

T7

8.99E-07
--

1.26E-07
--

-

--

--

Subsurface Soil (mg/m3)
T4
--

3.54E-07
1.15E-07
1.98E-07
3.12E-08

--

--

T6
--
--

4.50E-08
--
--
--
-

Notes:
- - Not a COPC in this area/medium.
CAS - Chemical Abstracts Service.
COPC - Constituent of Potential Concern.
EPC - Exposure Point Concentration.
RME - Reasonable Maximum Exposure.
T - Transect,
(a) - Excavation air concentrations are the soil concentration (mg/kg) multiplied by the PM10 (Particulate Matter
of 10 microns in diameter) dust concentration (0.06 mg/m3) (MADEP, 1995) multiplied by a unit correction factor (1 E-6 kg/mg).
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TABLE 5-22
EXPOSURE POINT CONCENTRATIONS (RME) - SITE SOILS - OUTDOOR EXCAVATION AIR
SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

Constituent
Arsenic
Benzo(a)pyrene
Copper
Dibenzo(a,h)anthracene
Total 2,3,7,8-TCDD TEQ
Total PCBs

Construction Scenario EPCs for Air
Site (mg/m3) (a)

H
3.84E-06

-
--
-

7.80E-1 1
9.12E-08

1
--

1.32E-07
7.80E-04

--
7.20E-10
7.28E-06

L
2.22E-06
4.20E-07

7.80E-08
--

6.42E-08
Notes:
-- - Not a COPC in this area/medium.
CAS - Chemical Abstracts Service.
COPC - Constituent of Potential Concern.
EPC - Exposure Point Concentration.
RME - Reasonable Maximum Exposure,
(a) - Excavation air concentrations are the soil concentration (mg/kg) multiplied by the PM10

(Particulate Matter of 10 microns in diameter) dust concentration (0.06 mg/m3)
(MADEP, 1995) multiplied by a unit correction factor (1E-6 kg/mg).
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TABLE 5-23
EXPOSURE POINT CONCENTRATIONS (RME) - SEDIMENT AND FISH FILLET
SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

Constituent
Arsenic
Total PCBs

CAS

7440-38-2
1336-36-3

Dead Creek and Borrow Pit Lake
EPC

Sediment
(mg/kg)

17.93
1.24

EPC
Fish Fillet
(mg/kg)

0.45
--

Notes:
-- - Not a COPC in this area/medium.
CAS - Chemical Abstracts Service.
COPC - Constituent of Potential Concern.
EPC - Exposure Point Concentration.
RME - Reasonable Maximum Exposure.
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TABLE 5-24
EXPOSURE POINT CONCENTRATIONS (RME) - GROUNDWATER
SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

ENSR International

Site
Constituent Location
1 ,1 ,2.2-Tetrachloroethane
1 ,4-Dichlorobenzene
2.4,5-TP (Silvex)
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2-Chlorophenol
2-Nitroaniline
3-Methy1phenol/4-Methylphenol
4,4-DDE
4-Chloroaniline
4-M8lhyl-2-penlanone
4-Nitroaniline
alpha-BHC
Antimony
Arsenic
Benzene
Benzo(k)fluoranthene
beta-BHC
Cadmium
Carbazole
Chlorobenzene
Chloroform
Cis/Trans-1 ,2-Dichloroethene
delta-BHC
Ethyl benzene
Heptachlor
Heptachlor epoxide
Lead
Molybdenum
Naphthalene
Nickel
Nitrobenzene
Pentachlorophenol
Phenol
Tetrachloroethene
Toluene
Total 2,3,7.8-TCDD TEQ
Total PCBs
Trichloroethene
Vanadium
Vinyl chloride
Zinc

CAS
Number
79-34-5
106-46-7
93-72-1
88-06-2
120-83-2
95-57-8
88-74-4

(a)
72-55-9
106-47-8
108-10-1
100-01-6
319-84-6
7440-36-0
7440-38-2
71-43-2
207-08-9
319-85-7
7440-43-9
86-74-8
108-90-7
67-66-3
107-06-2
319-86-8
100-41-4
76-44-8

1024-57-3
7439-92-1
7439-98-7
91-20-3

7440-02-0
98-95-3
87-86-5
108-95-2
127-18-4
108-88-3
1746-01-6
1336-36-3
79-01-6

7440-62-2
75-01-4

7440-66-6

Groundwater EPC* (mg/L)
Sited

EE-05

..
3.90E-01

-
»
-
-

1.60E+00
-

8.40E-03
.-
..
-

1.10E-01
-
-

6.20E-01
-

3.60E-04
-

-
4.50E-01
3.90E-01

--
-
-

3.80E-01
--
-

1.78E-07
-
-
-
-

EEQ-106
-
--

-
-
--
-
--

-

8.30E-03
-
-
-
-

3.60E-04
-

-
-

--
-
--
-
-
--

-

-
-

EEQ-107

8.50E-01
-
-

3.60E+00
6.30E-01

-
2.40E+00

2.30E+01
1.30E+00

-
6.00E-03

-
--

3.70E+00
-
-
-

4.30E+00

1.70E-02

-
-

--
2.10E+00

--

2 OOE+00
1.40E+01
1.70E-01
8.50E+00
3.60E-06

-
2.00E-01
3.30E-01
4.10E-02

-

SlteH
EE-01

1.20E-02
2.20E+00

••
2.70E-01

--
--
-

1.80E+00
-
-
-
~
-

1.50E+00
-
-
-

5.20E-03
1.20E+00

-

1.80E+00

-

--
2.30E+00

--

4 30E+00
-

-
4.57E-08

-
-
-
-
-

EE-02
-

6.35E-01
--

4.65E-01
3.70E-01

-
1.35E-02

-

7.75E-01
-
-

4.95E-04
1.05E-01
1.25E+00
2.25E+00

-

-
4.35E+00
4.25E-01

-
-

4.40E-03
..
-

1.95E-01
-

5.65E-02
670E-01
3.15E-01

-
-

4.95E-02
-
-
-

EE-03
-
-
-
-
-
-
-
-
-

--
-
-

-
-
-

-
-
-

--
~
-

--
-
-
-
--
-

5.02E-08
-
-

-
-

Site!
AA-I-S1

4.40E+00
--
-
-
-
~
--
--

4.10E+00
--
-
-
-
-

6.20E-01

-
8.70E+00

-
1 .20E+00

-
-
-

-
--
-
-
-
-
-

-
-
-
-

9.70E-01
-

AA-I-S2
•-

4.20E+00

-

-
-

6.80E-01
--
--
-
-

1.20E-01
1.20E-03

-
7.00E-02

-
3.20E+00

-
5.10E-01

-
•-
-
-

7.80E+00
-
--
..
••

-

1.80E-01
••

2.40E-01
3.30E+01

EE-12
•-
-•
-

~

--
-

220E-03
1 .40E+00

-
2.45E-03

6.80E-01
-
--
-

3.50E-03
1.40E+00

-
-
--
-

2.50E-03
5.60E-03

-
-
-
-

3.05E-06

-

EE-13
--
--
-

-

--
-
--
--
--
-
-
-

-
.-
-
-
-
-
-
-

--
-
-
-

-
-
-
-
-
-
-

4.74E-08
-
-

EE-14

1.40E+01

-
-
--
-•
-

1.80E+00
--

1.10E-03
-
--

7.50E-01
-

1.00E-03

2.60E-02
3.80E+00

-
-
--

-
-
..
-
-

500E-01

--

7.69E-07
588E-03

--
-
-

EE-15
--

4.30E-01
--
--
--
-
--
-

-
-
-
-

-
-
-

--

-

-
-
»
-
-
-
-
--
»
-
-

--
-
-

SltoL
EEG-109

--
--
-
-

2.60E-02
-
--
-
-

5.50E-02
-

--
-

4.30E+00
4.40E-02

..

..
-

7.60E-02

--

-
-
--
»

1.80E+02
..
-

-

-
-
--
-
-

RES
DW-MCDO

--
-
-
-
-
-
-
--
-
-
-
-.
-.
-
-

-
-
..
-
-

--
-
-

1 .29E-01
-

~

-
-
..
-
-
-
-
..
--

Notes:
-- - Not a COPC in this area/medium.
CAS - Chemical Abstracts Service.
COPC • Constituent of Potential Concern.
EPC - Exposure Point Concentration.
RES - Residential non-potable use well.
RME - Reasonable Maximum Exposure. December 29, 2000
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TABLE 5-25
EXPOSURE POINT CONCENTRATIONS (RME) - INDOOR AIR VOCs
SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

Site
Constituent Location
1 ,1 ,2,2-Tetrachloroethane
4-Methyl-2-pentanone
Benzene
Chlorobenzene
Chloroform
Ethylbenzene
Naphthalene
Tetrachloroethene
Toluene
Trichloroethene
Vinyl chloride

CAS
Number
79-34-5
108-10-1
71-43-2
108-90-7
67-66-3
100-41-4
91-20-3
127-18-4
108-88-3
79-01-6
75-01-4

Site Indoor Air VOC EPCs (mg/m3) (a)
G

EE-05
-
--

5.74E-05
1 .89E-04

«
--

1.79E-05
--
-
«
-

EEG-107
--

4.20E-04
1 .98E-03
1 .35E-03

--
--

1.01E-04
1 .89E-04
4.70E-03
1.58E-04
1.17E-04

H
EE-01

5.79E-07
--

8.23E-04
3.89E-04

-
9.90E-04
1.16E-04

--
--
--
~

EE-02
--
-

1 .23E-03
1.41E-03
1 .89E-04

--
9.83E-06

~
-

4.01 E-05
--

I
AA-I-S1

-
--

3.29E-04
2.71 E-03

--
--
--
--
-
-

2.76E-03

AA-I-S2
-
--

6.37E-05
9.96E-04

--
--
--
--
--

1.41E-04
6.83E-04

EE-12
--
-

3.61 E-04
4.36E-04

--
--
--
--
-
-
--

EE-14
--
--

3.98E-04
1.18E-03

-
-
-
--
--
-
--

L
E EG- 109

--
-

2.38E-05
-

3.34E-05
-
-
~
—
-
-

Notes:
-- - Not a COPC in this area/medium.
CAS - Chemical Abstracts Service.
COPC - Constituent of Potential Concern.
EPC - Exposure Point Concentration.
RME - Reasonable Maximum Exposure.
VOCs - Volatile Organic Compounds,
(a) Calculated from Location groundwater concentration in Appendix K.

epcs.xls\indoor air
December 29, 2000
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TABLE 5-26
EXPOSURE POINT CONCENTRATIONS (RME) - EXCAVATION AIR, VOLATILIZATION FROM EXPOSED GROUNDWATER
SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

Site
Constituent Location
1,1 ,2,2-Tetrachloroethane
4-Methyl-2-pentanone
Benzene
Chlorobenzene
Chloroform
Ethylbenzene
Naphthalene
Tetrachloroethene
Toluene
Trichloroethene
Vinyl chloride

CAS
Number
79-34-5
108-10-1
71-43-2
108-90-7
67-66-3
100-41-4
91-20-3
127-18-4
108-88-3
79-01-6
75-01-4

Site Excavation Air EPCs (mg/m3) (a)
G

EE-05
--
-

2.98E-03
1.55E-02

--
-

8.51 E-03
•-
--
--
--

EEG-107
--

1 .25E-01
1.00E-01
1 .07E-01

--
--

4.58E-02
4.10E-03
2.24E-01
2.62E-02
1 .30E-03

H
EE-01

2.80E-04
~

4.06E-02
3.00E-02

-
4.19E-02
5.02E-02

-
«
-
--

EE-02
~
-

6.09E-02
1.09E-01
1.16E-02

~
4.26E-03

--
--

6.48E-03
--

1
AA-I-S1

--
--

1.68E-02
2.17E-01

~
--
-
-
-
-

3.07E-02

AA-I-S2
--
-

3.25E-03
7.99E-02

--
-
--
--
~

2.35E-02
7.59E-03

EE-12
-
~

1.84E-02
3.50E-02

-
-
-
~
-
--
--

EE-14
-
--

2.03E-02
9.49E-02

-
--
-
-
--
-
--

L
EEG-109

~
--

1.19E-03
-

2.08E-03
-
—
-
-
-
-

Notes:
-- - Not a COPC in this area/medium.
CAS - Chemical Abstracts Service.
COPC - Constituent of Potential Concern.
EPC - Exposure Point Concentration.
RME - Reasonable Maximum Exposure,
(a) Excavation air concentration (mg/m3) = groundwater concentration (mg/l) * groundwater-to-air attenuation factor (l/m3) calculated in Appendix L.

epcs.xls\excavation air
December 29, 2000
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TABLE 5-27
EXPOSURE POINT CONCENTRATIONS (RME) - OUTDOOR AIR VOCs
SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

ENSR International

Site
Constituent Location
1 ,1 ,2,2-Tetrachloroethane
4-Methyl-2-pentanone
Benzene
Chlorobenzene
Chloroform
Ethylbenzene
Naphthalene
Tetrachloroethene
Toluene
Trichloroethene
Vinyl chloride

CAS
Number
79-34-5
108-10-1
71-43-2
108-90-7
67-66-3
100-41-4
91-20-3
127-18-4
108-88-3
79-01-6
75-01-4

Site Outdoor Air VOC EPCs (mg/m3)
G

EE-05
-
-

3.80E-06
1 .30E-05

~
-

1 .20E-06
-
-
-
~

EEG-107
~

9.50E-06
1 .40E-04
9.50E-05

--
--

6.90E-06
1 .50E-05
3.40E-04
1.70E-05
2.30E-05

H
EE-01

2.50E-07
-

9.10E-05
4.40E-05

-
1 .20E-04
1 .30E-05

--
-
-
-

EE-02
-
-

1 .40E-04
1.60E-04
2.50E-05

--
1.10E-06

~
--

7.00E-06
-

I
AA-I-S1

-
-

9.60E-05
8.10E-04

--
--
--
-
-
--

2.30E-03

AA-I-S2
-
--

1 .90E-05
3.00E-04

--
-
-
-
-

6.40E-05
5.70E-04

EE-12
--
~

1.10E-04
1.30E-04

-
-
~
-
--
-
-

EE-14
~
--

1 .20E-04
3.50E-04

-
-
-
-
-
-
-

L
EEG-109

--
-

1 .OOE-06
-

1.40E-06
~
—
~
-
-
-

Notes:
-- - Not a COPC in this area/medium.
CAS - Chemical Abstracts Service.
COPC - Constituent of Potential Concern.
EPC - Exposure Point Concentration.
RME - Reasonable Maximum Exposure.
VOCs - Volatile Organic Compounds,
(a) Calculated from Location groundwater concentration, as shown in Appendix M.

epcs.xls\outdoor air
December 29, 2000
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TABLE 5-28
EXPOSURE POINT CONCENTRATIONS (RME) - PRODUCE GROWN IN TRANSECT SOILS
SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

Constituent
Arsenic

CAS
Number

7440-38-2

Constituent Specific Inputs for
Prediction of Produce Concentrations (a)

Log Kow
NA

BrM
6.33E-03

Brrootv.a
8.00E-03

Transect 7
Predicted Produce

Concentrations
Above
Ground

(mg/kg FW)
1.42E-02

Below
Ground

(mg/kg FW)
1 .80E-02

Notes:
~ - Not a COPC in this area/medium.
CAS - Chemical Abstracts Service.
COPC - Constituent of Potential Concern.
EPC - Exposure Point Concentration.
FW - Fresh Weight
NA - Not Applicable.
RME - Reasonable Maximum Exposure.
(a) USEPA, 1998d. Human Health Risk Assessment Protocol for Hazardous Waste

Combustion Facilities. Volume Two. Appendix A. United States Environmental
Protection Agency. Solid Waste and Emergency Response. EPA530-D-98-001B.
July 1998. Calculations discussed in Appendix N.

(b) USEPA, 1998. Methodology for Assessing Health Risks Associated with Multiple Pathways of Exposure
to Combustor Emissions. USEPA National Center for Environmental Assessment. EPA600/R-98/137.

Above Ground Produce Concentration = Cs x Brao x 0.15, where vegetable moisture content is assumed to be

an average 85% (b).
Below Ground Produce Concentration = Cs x Brrootvagx 0.15, where vegetable moisture content is assumed to be

an average 85% (b).
Cs = Concentration of constituent in soil.

Brag = Plant-soil bioconcentration factor for above ground produce.

BrrootveB = Plant-soil bioconcentration factor for below ground produce.

epcs.xls\produce
December 29, 2000
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TABLE 5-29
EXPOSURE POINT CONCENTRATIONS (MLE) - TRANSECT SOILS
SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

Constituent
Arsenic
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Dibenzo(a,h)anthracene
Dieldrin
lndeno(1 ,2,3-cd)pyrene

CAS
7440-38-2
56-55-3
50-32-8

205-99-2
53-70-3
60-57-1
193-39-5

Residential Scenario EPCs
Surface Soil (mg/kg)

T3
--
-

0.14
0.16
0.07
-
--

T4
-

0.70
0.59
0.60
0.13
-

0.36

T5
-
--

0.14
-

0.10
0.02
-

T6
~

0.61
0.50
0.63
0.12
-

0.22

T7

9.99
0.34
0.37
0.41
0.10

--
0.24

Industrial Scenario EPCs
Surface Soil (mg/kg)

T3
-
-

0.14
-
-
-
--

T4

-
-

0.59
-

0.13
--
-

T6
--
-

0.50
-
-
-
-

T7

9.99
-

0.37
--
--
--
--

Subsurface Soil (mg/kg)
T4
--

1.28
0.61
1.07
0.24
-
~

T6
-
—

0.19
-
-
—
~

Notes:
-- - Not a COPC in this area/medium.
CAS - Chemical Abstracts Service.
COPC - Constituent of Potential Concern.
EPC - Exposure Point Concentration.
MLE - Most Likely Exposure.
T - Transect.

MLEepcs.xls\transect soil
December 29, 2000
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TABLE 5-30
EXPOSURE POINT CONCENTRATIONS (MLE) - SITE SOILS
SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

Constituent
Arsenic
Benzo(a)pyrene
Copper
Dibenzo(a,h)anthracene
Total 2,3,7,8-TCDD TEQ
Total PCBs

CAS
Number

7440-38-2
50-32-8

7440-50-8
53-70-3

1746-01-6
1336-36-3

Residential Scenario EPCs
Site (mg/kg)

N
«

0.19
-

0.07
--
~

Industrial Scenario EPCs
Site (mg/kg)

H
23
-
-
-

0.0005
0.66

1
--

0.63
6660

~
0.003
31.3

L
33
2.3
-

0.5
-

0.49
Notes:
-- - Not a COPC in this area/medium.
CAS - Chemical Abstracts Service.
COPC - Constituent of Potential Concern.
EPC - Exposure Point Concentration.
MLE - Most Likely Exposure.

MLEepcs.xls\SITE SOIL
December 29, 2000
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TABLE 5-31
EXPOSURE POINT CONCENTRATIONS (MLE) - TRANSECT SOILS - OUTDOOR AIR PARTICULATES
SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSEMENT

Constituent

Arsenic
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Dibenzo(a,h)anthracene
Dieldrin
lndeno(1 ,2,3-cd)pyrene

CAS
7440-38-2
56-55-3
50-32-8
205-99-2
53-70-3
60-57-1
193-39-5

Residential Scenario EPCs for Air
Surface Soil (mg/m3) (a)

T3
--
--

1.16E-10
1.35E-10
5.91 E-11

--
-

T4

--

5.91E-10
4.99E-10
5.07E-10
1.10E-10

-
3.04E-10

T5

--
--

1.17E-10
--

8.33E-11
1.34E-11

--

T6

--
5.12E-10
4.26E-10
5.36E-10
9.97E-11

-
1.86E-10

T7

8.44E-09
2.89E-10
3.16E-10
3.43E-10
8.70E-11

-
2.03E-10

Industrial Scenario EPCs for Air
Surface Soil (mg/m3) (a)

T3
--
-

1.16E-10
--
--
--
--

T4

-
--

4.99E-10
--

1.10E-10
-
-

T6

--
-

4.26E-10
-
--
-
-

T7

8.44E-09
-

3.16E-10
-
--
--
-

Notes:
-- - Not a COPC in this area/medium.
CAS - Chemical Abstracts Service.
COPC - Constituent of Potential Concern.
EPC - Exposure Point Concentration.
MLE - Most Likely Exposure.
(a) - Concentration in outdoor air is equal to the concentration in soil (mg/kg) divided by the particulate emission factor (1.18E+09 mA3/kg)

calculated for the transects in Table 5-18.

MLEepcs.xls\transect outdoor air
December 29, 2000
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TABLE 5-32
EXPOSURE POINT CONCENTRATIONS (MLE)- SITE SOILS - OUTDOOR AIR PARTICULATES
SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

Constituent

Arsenic
Benzo(a)pyrene
Copper
Dibenzo(a,h)anthracene
Total 2.3,7,8-TCDD TEQ
Total PCBs

CAS
Number

7440-38-2
50-32-8

7440-50-8
53-70-3

1746-01-6
1336-36-3

Participate Emission Factor (mj/kg) (b)

Residential Scenario EPCs for Air
Site (mg/m3)

N(a)
--

2.37E-10
--

9.18E-11
--
-

7.90E+08

Industrial Scenario EPCs for Air
Site (mg/m3)

H(a)
2.89E-08

--
-
-

6.75E-13
8.36E-10

7.90E+08

Ka)
-

1 .04E-09
1.10E-05

--
5.53E-12
5.18E-08

6.04E+08

L(a)
2.81 E-08
1.94E-09

--
3.84E-10

--
4.14E-10

1.18E+09
Notes:
-- - Not a COPC in this area/medium.
CAS - Chemical Abstracts Service.
COPC - Constituent of Potential Concern.
EPC - Exposure Point Concentration.
MLE - Most Likely Exposure,
(a) - Concentration in outdoor air is equal to the concentration in soil (mg/kg) divided by the particulate emission factor,
(b) - Particulate emission factor is calculated for each site in Tables 5-18, 5-19, and 5-20.

MLEepcs.xls\SITE OUTDOOR AIR
December 29, 2000

Revision 0



ENSR International
TABLE 5-33
EXPOSURE POINT CONCENTRATIONS (MLE) - TRANSECT AREA SOILS - OUTDOOR EXCAVATION AIR
SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

Constituent
Arsenic
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Dibenzo(a,h)anthracene
Dieldrin
lndeno(1 ,2,3-cd)pyrene

CAS

7440-38-2
56-55-3
50-32-8
205-99-2
53-70-3
60-57-1
193-39-5

Construction Scenario EPCs (or Air
Surface Soil (mg/m3)

T3
--
--

8.22E-09
--

~
-

~

T4
--
--

3.54E-08
--

7.80E-09
-

-

T6
--
--

3.02E-08
--

-

~
~

T7

5.99E-07
--

2.24E-08
--

~
--
-

Subsurface Soil (mg/m3)
T4
--

7.68E-08
3.65E-08
6.42E-08
1.43E-08

--
-

T6
--
--

1.11E-08
--

-

-
-

Notes:
-- - Not a COPC in this area/medium.
CAS - Chemical Abstracts Service.
COPC - Constituent of Potential Concern.
EPC - Exposure Point Concentration.
MLE - Most Likely Exposure.
T - Transect,
(a) - Excavation air concentrations are the soil concentration (mg/kg) multiplied by the PM10 (Particulate Matter
of 10 microns in diameter) dust concentration (0.06 mg/m3) (MADEP, 1995) multiplied by a unit correction factor (1E-6 kg/mg).

MLEepcs.xls\TRANSECT EXC AIR
December 29, 2000
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TABLE 5-34
EXPOSURE POINT CONCENTRATIONS (MLE) - FILL AREA SOILS - OUTDOOR EXCAVATION AIR
SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

Constituent
Arsenic
Benzo(a)pyrene
Copper
Dibenzo(a,h)anthracene
Total 2,3,7,8-TCDD TEQ
Total PCBs

CAS
Number

7440-38-2
50-32-8

7440-50-8
53-70-3

1746-01-6
1336-36-3

Construction Scenario EPCs for Air
Site (mg/m3) (a)

H
1.37E-06

-
-
-

3.20E-1 1
3.96E-08

1
-

3.77E-08
4.00E-04

-
2.00E-10
1.88E-06

L

2.00E-06
1.38E-07

--
2.73E-08

-
2.94E-08

Notes:
-- - Not a COPC in this area/medium.
CAS - Chemical Abstracts Service.
COPC - Constituent of Potential Concern.
EPC - Exposure Point Concentration.
MLE - Most Likely Exposure,
(a) - Excavation air concentrations are the soil concentration (mg/kg) multiplied by the PM10 (Paniculate Matter
of 10 microns in diameter) dust concentration (0.06 mg/m3) (MADEP, 1995) multiplied by a unit correction factor (1E-6 kg/mg).

MLEepcs.xls\SITE EXC AIR
December 29, 2000
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TABLE 5-35
EXPOSURE POINT CONCENTRATIONS (MLE) - SEDIMENT AND FISH FILLET
SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

Constituent
Arsenic
Total PCBs

CAS
7440-38-2
1336-36-3

EPC
Sediment
(mg/kg)

14.80
0.40

EPC
Fish Fillet
(mg/kg)

0.45
-

Notes:
-- - Not a COPC in this area/medium.
CAS - Chemical Abstracts Service.
COPC - Constituent of Potential Concern.
EPC - Exposure Point Concentration.
MLE - Most Likely Exposure.

MLEepcs.xls\OTHER
December 29, 2000
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TABLE 5-36
EXPOSURE POINT CONCENTRATIONS (MLE) - GROUNDWATER
SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

ENSR International

Site
Constituent Location
1 ,1 ,2,2-Tetrachloroethane
1 ,4-Dichlorobenzene
2,4,5-TP (Silvex)
2,4,6-Trichlorophenol
2,4-Dlchlorophenol
2-Chlorophenol
2-Nitroaniline
3-Methylphenol/4-Methylphenol
4,4-DDE
4-Chloroaniline
4-Methy1-2-pentanone
4-Nitroaniline
alpha-BHC
Antimony
Arsenic
Benzene
Benzo(k)fluoranthene
beta-BHC
Cadmium
Carbazole
Chlorobenzene
Chloroform
delta-BHC
Ethylbenzene
Heptachlor
Heptachlor epoxide
Lead
Molybdenum
Naphthalene
Nickel
Nitrobenzene
°entachlorophenol
Phenol
Tetrachloroethene
Toluene
Total 2,3,7,8-TCDD TEQ
Total PCBs
Trichloroethene
Vanadium
Vinyl chloride
Zinc

CAS
Number
79-34-5
106-46-7
93-72-1
88-06-2
120-83-2
95-57-8
88-74-4

(a)
72-55-9
106-47-8
108-10-1
100-01-6
319-84-6
7440-36-0
7440-38-2
71-43-2
207-08-9
319-85-7
7440-43-9
86-74-8
108-90-7
67-66-3
319-86-8
100-41-4
76-44-8

1024-57-3
7439-92-1
7439-98-7

91-20-3
7440-02-0
98-95-3
87-86-5
108-95-2
127-18-4
108-88-3
1746-01-6
1336-36-3
79-01-6

7440-62-2
75-01-4

7440-66-6

Qroundwater EPCs (mg/L)
Sited

EE-05
-
--

3.90E-01
-
-
-
..
-
-

1 60E+00
«

8.40E-03
-

1.10E-01
-
-
-

6.20E-01
-

3.60E-04
-

-
4.50E-01
3.90E-01

-

3.80E-01
-
--

1 .78E-07
-

EEG-106

-
.-

-
•-
-
-
--
-•
--

8.30E-03
-
--

3.60E-04

-
-

--
--
-
-•
-
•-
-
-

-•
-

--

--
-•
--
-•

EEG-107
--

8.50E-01
-

3.60E+00
6.30E-01

-

2.40E+00
-

2.30E+01
1 .30E+00

..

6.00E-03
-
--

3.70E+00
-
--
-
-

4.30E+00
-

1.70E-02

-

-

2.10E+00
-
-

1 01E+00
1.40E+01
1.70E-01
8.50E+00
3.60E-06

-
2.00E-01
3.30E-01
4.10E-02

--

SlteH
EE-01

1 .20E-02
2.20E+00

-

2.70E-01
-
-
-

-

1 .80E+00
-

-

1.50E+00
-
--
-

5.20E-03
1.20E+00

-
-

1.80E+00
-
-
-
-

230E+00
-
-

3.35E+00

-
-

4.57E-08
-
-

--

EE-02
-

6.35E-01
-

4.65E-01
3.70E-01

-
1.35E-02

-
7.75E-01

4.95E-04
1.05E-01
1 .25E+00
2.25E+00

-
--
-
-

4.35E+00
4.25E-01

-
-
--

4.40E-03

-

1.95E-01
-

5.65E-02
6.50E-01
3.15E-01

-
-
-
-

4.95E-02

-•

EE-03
•-
-
-

-
--
-
-
~
-
-
-
••
..

--

-

--

-

-•
-

-
-
-
•-

5.02E-08
-

-

Sltel
AA-I-S1

•-
2.21 E+00

..

--
-
-

3.25E+00
-

-

4.55E-01
--
.-

-
5.15E+00

-.
..
-

-
-
-
»
-

•-
--

-

7.35E-01
-

AA-I-S2

2.15E+00
-

-

--
-

3.51 E-01
-

•-

6.13E-02
1.20E-03

--
3.63E-02

1.66E+00

-
-

4.40E+00

••
--
-
-
-
-

1.04E-01

2.00E-01
1.83E+01

EE-12
-•
-
-

-
•-

220E-03
1 .40E+00

-
-

2.40E-03
-
-

6.80E-01

-
3.50E-03
1 .40E+00

-
-
--

2.50E-03
5.60E-03

-
•-
••
-

-•

-
-

3.05E-06
-

-

-

EE-13
-
-
-

-
-
-
-
-

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

-

-
-

-
4.74E-08

-
-

EE-14
-

1.40E+01
-

~
••
-
-

1 .80E+00
-
-.

1.10E-03
-

7.50E-01
-

1.00E-03
-

2.60E-02
3.80E+00

-
-
-
-
-

-
-
-
-

3.30E-01

--
-

7.69E-07
5.88E-03

-

EE-15
-

4.30E-01

-
--
-
-
-
-
-
-

-
-

-
-
-
-
-
-
--
--
-

-
-
-
-
-

-
--
--

-
-

SlteL
EEG-109

-
-
..

2.60E-02
-
-
-
..

5.50E-02
-
-
-
-

4.30E+00
4.40E-02

-

..
-
-

7.60E-02
..
-

-.
-

-

1.80E+02
-

-
-.
-
-

-
-

..

RES
DW-MCDO

-

-

--
••

-

•-
-
-
-
--
-
-

-
-

-
-

-
-

1.29E-01
-

-

-
--
-
-

-

-
-
-

Notes:
- - Not a COPC in this area/medium.
CAS - Chemical Abstracts Service.
COPC - Constituent of Potential Concern.
EPC - Exposure Point Concentration.
MLE • Most Likely Exposure.
RES - Residential non-potable use well. December 29. 2000

MLEepcs.xls\gw
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TABLE 5-37
EXPOSURE POINT CONCENTRATIONS (MLE) - INDOOR AIR VOCs
SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

Constituent
1 ,1 ,2,2-Tetrachloroethane
4-Methyl-2-pentanone
Benzene
Chlorobenzene
Chloroform
Ethylbenzene
Naphthalene
Tetrachloroethene
Toluene
Trichloroethene
Vinyl chloride

CAS
Number
79-34-5
108-10-1
71-43-2
108-90-7
67-66-3
100-41-4
91-20-3
127-18-4
108-88-3
79-01-6
75-01 -4

Site Indoor Air EPCs (me

G
--

4.20E-05
4.45E-04
1 .43E-04

-
-

1.07E-05
2.24E-05
4.67E-04
1 .62E-05
2.43E-05

H

2.24E-07
~

4.45E-04
3.88E-04
4.72E-05
2.42E-04
2.52E-05
1.43E-05

-
~
--

1

~
--

1.33E-04
4.80E-04

--
~
-
~
~

2.26E-05
4.18E-04

i/m3) (a)

L

~
-

4.21 E-06
~

6.49E-06
-
--
~
~
~
-

Notes:
-- - Not a COPC in this area/medium.
CAS - Chemical Abstracts Service.
COPC - Constituent of Potential Concern.
EPC - Exposure Point Concentration.
MLE - Most Likely Exposure.
VOCs - Volatile Organic Compounds,
(a) Calculated from average groundwater concentration for wells in each site in Appendix K.

MLEepcs.xls\indoor air
December 29, 2000
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TABLE 5-38
EXPOSURE POINT CONCENTRATIONS (MLE) - EXCAVATION AIR, VOLATILIZATION FROM EXPOSED GROUNDWATER
SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

Site
Constituent Location
1 ,1 ,2,2-Tetrachloroethane
4-Methyl-2-pentanone
Benzene
Chlorobenzene
Chloroform
Ethylbenzene
Naphthalene
Tetrachloroethene
Toluene
Trichloroethene
Vinyl chloride

CAS
Number
79-34-5
108-10-1
71 -43-2
108-90-7
67-66-3
100-41-4
91-20-3
127-18-4
108-88-3
79-01-6
75-01-4

Site Excavation Air EPCs (mg/m3) (a)
G

EE-05
--
--

2.98E-03
1 .55E-02

-
-

8.51 E-03
--
-
-
--

EEG-107
~

1 .25E-01
1.00E-01
1.07E-01

~
-

4.58E-02
4.10E-03
2.24E-01
2.62E-02
1.30E-03

H
EE-01

2.80E-04
-

4.06E-02
3.00E-02

--
4.19E-02
5.02E-02

-
-
-
-

EE-02
--
~

6.09E-02
1 .09E-01
1.16E-02

-
4.26E-03

-
-

6.48E-03
-

1
AA-I-S1

~
-

1.23E-02
1 .29E-01

-
--
-
--
-
-

2.32E-02

AA-I-S2
-
-

1.66E-03
4.14E-02

-
--
-
--
--

1 .36E-02
6.32E-03

EE-12
~
«

1 .84E-02
3.50E-02

-
-
-
--
-
«
-

EE-14
—
-

2.03E-02
9.49E-02

~
-
-
-
~
«
--

L
EEG-109

~
--

1.19E-03
-

2.08E-03
--
~
-
-
~
-

Notes:
-- - Not a COPC in this area/medium.
CAS - Chemical Abstracts Service.
COPC - Constituent of Potential Concern.
EPC - Exposure Point Concentration.
MLE - Most Likely Exposure,
(a) Excavation air concentration (mg/m3) = groundwater concentration (mg/l) * groundwater-to-air attenuation factor (l/m3) calculated in Appendix L.

MLEepcs.xls\excavation air
December 29, 2000
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TABLE 5-39
EXPOSURE POINT CONCENTRATIONS (MLE) - OUTDOOR AIR VOCs
SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

Constituent
1 ,1 ,2,2-Tetrachloroethane
4-Methyl-2-pentanone
Benzene
Chlorobenzene
Chloroform
Ethylbenzene
Naphthalene
Tetrachloroethene
Toluene
Trichloroethene
Vinyl chloride

CAS
Number
79-34-5
108-10-1
71-43-2
108-90-7
67-66-3
100-41-4
91-20-3
127-18-4
108-88-3
79-01-6
75-01-4

Site Outdoor Air EPCs (mg/m3

G
-

9.40E-07
1.20E-05
9.70E-06

-
~

7.00E-07
1.70E-06
3.20E-05
1.60E-06
4.60E-06

H
5.50E-08

--
2.70E-05
2.40E-05
2.60E-06
1 .70E-05
1 .50E-06

-
1 .20E-06

-
-

1
~
~

7.90E-06
2.90E-05

-
-
~
-
-

1 .90E-06
7.10E-05

(a)

L
-
--

3.00E-07
~

4.30E-07
-
~
-
-
-
--

Notes:
-- - Not a COPC in this area/medium.
CAS - Chemical Abstracts Service.
COPC - Constituent of Potential Concern.
EPC - Exposure Point Concentration.
MLE - Most Likely Exposure.
VOCs - Volatile Organic Compounds,
(a) Calculated from average groundwater concentration for wells in each site, as shown in Appendix M.

MLEepcs.xls\outdoor air
December 29, 2000
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TABLE 5-40
EXPOSURE POINT CONCENTRATIONS (MLE)- PRODUCE GROWN IN TRANSECT SOILS
SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

Constituent
Arsenic

CAS
Number

7440-38-2

Constituent Specific Inputs for
Prediction of Produce Concentrations (a)

Log Kow
NA

Br.a
6.33E-03

Birootvea
8.00E-03

Transect 7
Predicted Produce

Concentrations
Above
Ground

(mg/kg DW)
9.49E-03

Below
Ground

(mg/kg DW)
1.20E-02

Notes:
CAS - Chemical Abstracts Service.
COPC - Constituent of Potential Concern.
FW - Fresh Weight.
EPC - Exposure Point Concentration.
MLE - Most Likely Exposure.
NA - Not Applicable.
(a) USEPA, 1998d. Human Health Risk Assessment Protocol for Hazardous Waste

Combustion Facilities. Volume Two. Appendix A. United States Environmental
Protection Agency. Solid Waste and Emergency Response. EPA530-D-98-001B.
July 1998. Calculations discussed in Appendix N.

(b) USEPA, 1998. Methodology for Assessing Health Risks Associated with Multiple Pathways of Exposure
to Combustor Emissions. USEPA National Center for Environmental Assessment. EPA600/R-98/137.

Above Ground Produce Concentration = C8 x Bragx 0.15, where vegetable moisture content is assumed to be
an average 85% (b).

Below Ground Produce Concentration = Cs x Brrootvegx 0.15, where vegetable moisture content is assumed to be
an average 85% (b).

Cs = Concentration of constituent in soil.

Brag = Plant-soil bioconcentration factor for above ground produce.

Brrootveg = Plant-soil bioconcentration factor for below ground produce.

MLEepcs.xls\produce
December 29, 2000
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TABLE 5-41
ABSORPTION ADJUSTMENT FACTORS (AAFs) FOR CHRONIC EXPOSURE
SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

ENSR International
Page 1 of 2

Constituent

1 , 1 ,2,2-Teirachloroethane

1 ,4-Dichlorobenzene

2,4,5-TP (Silvex)

2.4.6-Trichlorophenol

2,4-Dichlorophenol

2-Chlorophenol

2-Nilroaniline

3-Methylphenol/4-Metriylprienol

4,4-ODE

4-Chloroaniline

4-Melhyl-2-pentanone

4-Nilroanillne

Acetone

alpha-BHC

Antimony

Arsenic

Benzene

Benzo(a)anthracene

Benzo<a)pyrene

Benzo(b)lluoranthene

Benzo(k)fluoranthene

beta-BHC

Cadmium

Carbazole

Chlorobenzene

Chlorolorm

CisfTrans-1 ,2-Dichloroelhene

Copper

della-BHC

Dibenzo(a.h)anthracene

Oieldrin

Elhylbenzene

gamma-BHC

Heplachlor

Heptachlor epoxide

lndeno(1,2.3-cd)pyrene

Lead

Molybdenum

Naphthalene

Nickel

Exposure Route (Medium)
Oral (Water)

Circ. Noncarc.

1 1

1 1
NA 1

1 NA

NA 1

NA 1

NA NA

NA 1

1 NA

NA 1

NA t

NA NA

NA 1

1 NA

NA 1

1 1

1 1

1 NA

1 NA

1 NA

1 NA

1 NA

NA 1

1 NA

NA 1

1 1

NA 1

NA 1

NA 1

1 NA

1 1

NA 1

1 1

1 1

1 1

1 NA

NA NA

NA 1

NA 1

NA 1

Oral (Soil)

Care. Noncarc.

1 1

1 1

NA 1

1 NA

NA 1

NA 1

NA NA

NA 1

1 NA

NA 1

NA 1

NA NA

NA 1

1 NA

NA 1

0.3 03

1 1

0.29 NA

0.29 NA

0.29 NA

0.29 NA

1 NA

NA 1

1 NA

NA 1

1 1

NA 1

NA 1

NA 1

029 NA

1 1

NA 1

1 1

1 1

1 1

0.29 NA

NA NA

NA 1

NA 029

NA 1

Oral (DM)

Care. Noncarc.

1 1

1 1

NA 1
1 NA

NA 1
NA 1
NA NA

NA 1
1 NA

NA 1

NA 1

NA NA

NA 1

t NA

NA 1

t 1

t 1

t NA

1 NA

1 NA

1 NA

1 NA

NA 1

1 NA

NA 1

1 1

NA 1

NA 1

NA 1

1 NA

t t

NA *

1 t

1 1

1 1

1 NA

NA NA

NA 1

NA 1

NA 1

Dermal (Water)

Care. Noncarc.

1 1

1 1

NA 1
1 NA

NA 1

NA 1

NA NA

NA 1

1 NA

NA 1

NA 1

NA NA

NA 1

1 NA

NA 6.7

1 1

2.13 2.13

1 NA

1 NA

1 NA

1 NA

1 NA

NA 40

1 NA

NA 1

1 1

NA 1

NA 1.67

NA 1

1 NA

1 1

NA 1

1 1

1 t

1 1

1 NA

NA NA

NA 1

NA 1

NA 77

Dermal (Soil)

Care. Noncarc.

0.01 0.01
0.01 0.01

NA 0.01

0.01 NA
NA 0.01
NA 0.01

NA NA

NA 0.01

0.01 NA

NA 0.01

NA 0.01

NA NA

NA 0.01

0.01 NA

NA 0.007

0.001 0.001

0.02 0.02

0.02 NA

0.02 NA

0.02 NA

0.02 NA

0.01 NA

NA 0.04

0.01 NA

NA 0.01

0.01 0.01

NA 0.01

NA 0.002

NA 0.01

0.02 NA

0.01 0.01

NA 0.01

0.01 0.01

0.01 0.01

0.01 0.01

0.02 NA

NA NA

NA 0001

NA 01

NA 0.08

Inhalation

Care. Noncarc.

t NA

1 1

NA NA

1 NA

1 1

NA NA

NA 1

NA NA

NA NA

NA NA

NA 1

NA 1

NA NA

1 NA

NA NA

1 NA

1 1

1 NA

1 NA

1 NA

1 NA

1 NA

1 NA

NA NA

NA 1

0.66 1

NA NA

NA NA

NA NA

1 NA

1 NA

NA 1

NA NA

1 NA

1 NA

1 NA

NA NA

NA NA

NA 1

NA NA

Param.xIsVAAF
December 29, 2000
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TABLE 5-41

ABSORPTION ADJUSTMENT FACTORS (AAFs) FOR CHRONIC EXPOSURE
SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

ENSR International
Page 2 of 2

Constituent

Nitrobenzene

Pentachlorophenol

Phenol
Tetrachloroelhene

Toluene
Total 2,3.7,8-TCDD TEQ

Tola) PCBs

Trichloroethene
Vanadium

Vinyl chloride

Zinc

Exposure Route (Medium)
Oral (Water)

Care. Noncarc.

NA 1

1 1

NA 1

1 1
NA 1

1 NA

1 1
1 t

NA 1
1 1

NA 1.6

Oral (Soil)
Care. Noncarc.

NA 1

1 1

NA 1

1 1

NA 1

0.5 NA

0.83 0.83

1 1

NA 1

1 1

NA 1

Oral (DM)
Care. Noncarc.

NA 1

1 1

NA 1

1 1

NA 1

1 NA

1 1

1 1

NA 1

1 1

NA 1

Dermal (Water)

Care. Noncarc.

NA 1

1 1

NA 1

1 1

NA *

1.8 NA

1.1 1.1

1 1

NA 10

1 1

NA 3.03

Dermal (Soil)
Care. Noncarc.

NA 0.01

0.01 001

NA 001
0.01 0.01

NA 0.01

0.05 NA
0.04 0.04
0.01 0.01

NA 0.01

0.01 0.01
NA 0.003

Notes:
All Absorption Adjustment Factors were derived by ENSR.

Inhalation
Care. Noncarc.

NA 1

NA NA

NA NA

1 1

NA 1

1 NA

1 NA

1 NA

NA NA

1 1

NA NA

Care. - The value derived Is lor assessing the compound's carcinogenic potential.
Noncarc. • The value derived is lor assessing the compound's noncarclnogenlc potential.

Param.xls\AAF
December 29, 2000
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TABLE 5-42
DERMAL PERMEABILITY CONSTANTS
SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

ENSR International
Page 1 of 2

Constituent

1 , 1 ,2,2-Tetrachloroethane
1 ,4-Dichlorobenzene
2,4,5-TP (Silvex)
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2-Chlorophenol
2-Nitroaniline
3-Methylphenol/4-Methylphenol
4,4-DDE
4-Chloroaniline
4-Methyl-2-pentanone
4-Nitroaniline
Acetone
alpha-BHC
Antimony
Arsenic
Benzene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
beta-BHC
Cadmium
Carbazole
Chlorobenzene
Chloroform
Cis/Trans-1 ,2-Dichloroethene
Copper
delta-BHC
Dibenzo(a,h)anthracene
Dieldrin
Ethylbenzene
gamma-BHC
Heptachlor
Heptachlor epoxide
lndeno(1 ,2,3-cd)pyrene

Dermal Permeability
Constant (cm/hr) (a)

9.00E-03
6.20E-02
2.33E-03
5.00E-02
2.30E-02
1.10E-02
5.45E-03
1 .OOE-02
2.40E-01
6.33E-03
2.77E-03
2.66E-03
5.69E-04
1 .63E-02
1.60E-04
1 .60E-04
2.10E-02
8.10E-01
1 .20E+00
1 .20E+00
1 .20E+00
1 .60E-02
1 .OOE-03
7.97E-02
4.10E-02
8.90E-03
1 .OOE-02
1 .60E-04
1 .60E-02
2.70E+00
1 .60E-02
7.40E-02
1.40E-02
1.10E-02
1.10E-02
1 .90E+00

(k)

(k)
(b)

(k)
(k)
(k)
(k)
(k)
(d)
(d)

(c)
(k)
(e)
(k)

(d)
(k)

(f)

Param.xls\PC
December 29, 2000
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TABLE 5-42
DERMAL PERMEABILITY CONSTANTS
SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

ENSR International
Page 2 of 2

Constituent

Lead
Molybdenum
Naphthalene
Nickel
Nitrobenzene
Pentachlorophenol
Phenol
Tetrachloroethene
Toluene
Total 2,3,7,8-TCDD TEQ
Total PCBs
Trichloroethene
Vanadium
Vinyl chloride
Zinc

Dermal Permeability
Constant (cm/hr) (a)

4.00E-06
1 .60E-04
6.90E-02
5.45E-05
6.96E-03
6.50E-01
5.50E-03
4.80E-02
4.50E-02
1 .40E+00
7.10E-01
1 .60E-02
1.60E-04
7.30E-03
6.00E-04

(g)
(d)

(h)
(k)

(i)

(d)

G)

Notes:
(a) All values are from USEPA, 1992b, Dermal Exposure Assessment: Principles and Applications,

Table 5-7, unless otherwise noted.
(b) Average value of 3-Methylphenol and 4-methylphenol
(c) Due to structural similarity, the value for benzo(b)fluoranthene is used to evaluate this constituent.
(d) Value for water (USEPA, 1992b, Table 5-7)
(e) Value for cadmium chloride (USEPA, 1992b, Table 5-3)
(f) Due to structural similarity, the value for heptachlor is used to evaluate this constituent.
(g) Value for lead acetate (USEPA, 1992b, Table 5-3)
(h) Average of values for nickel chloride and nickel sulfate (USEPA, 1992b, Table 5-3)
(i) Value for PCB hexachlorobiphenyl (USEPA, 1992b, Table 5-7)
G) Value for zinc chloride (USEPA, 1992b, Table 5-3)
(k) Calculated in Table 5-43 using logKow, molecular weight, and equation 5.8 from USEPA, 1992b.

Param.xls\PC
December 29, 2000
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TABLE 5-43
DERMAL PERMEABILITY CONSTANTS - CALCULATED VALUES (d)
SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

ENSR International

Constituent

2,4,5- TP (Silvex)
2-Nitroaniline
4-Chloroaniline
4-Methyl-2-Pentanone
4-Nitroaniline
Acetone
Alpha-BHC
Beta-BHC
Carbazole
Delta-BHC
Nitrobenzene

Molecular Weight
(9)

269.53
138.13
127.57
100.16
138.13
58.08
290.83
290.83
167.21
290.83
123.11

Log Kow

2.44 (a)
1 .83 (a)
1.83 (a)
1 .09 (a)
1 .39 (a)
-0.24 (a)
3.81 (a)
3.8 (a)
3.72 (c)
4.14 (a)
1.85 (a)

Log PC

-2.631733
-2.263293
-2.198877
-2.557076
-2.575693
-3.244688
-1.788963
-1.796063
-1.098781
-1.554663
-2.157471

Dermal Permeability Constant
(cm/hr) (b)

2.33E-03
5.45E-03
6.33E-03
2.77E-03
2.66E-03
5.69E-04
1 .63E-02
1.60E-02
7.97E-02
2.79E-02
6.96E-03

Notes:
Kow - Octanol-Water Partition Coefficient.
PC - Permeability Constant.
(a) Handbook of RCRA Groundwater Monitoring Constituents. Physical and Chemical Properties. USEPA. September 1992d.
(b) USEPA. 1992b Dermal Exposure Equation 5.8: Log Kp = -2.72 + 0.71 log Kow - 0.0061 MW
(c) Handbook of Physical Properties of Organic Chemicals. Lyman, 1997
(d) Values not presented in USEPA, 1992b.
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SITE

CS-E

SITE I
Site I - Industrial Scenario

RME EPC
(mg/kg)

MLE EPC
(mg/kg)

Benzo(a)pyrene 2.2 0.63
Copper 13000 6660
Total 2,3,7,8-TCDD TEQ 0.012 0.003
Total PCBs 121.3 31.3

SITEH
Site H - Industrial Scenario

RME EPC
(mg/kg)

MLE EPC
(mg/kg)

Arsenic 64 23
Total 2,3,7,8-TCDD TEQ 0.0013 0.0005
Total PCBs 1.52 0.66

SITEL
Site L - Industrial Scenario

RME EPC
(mg/kg)

Arsenic 37
Benzo(a)pyrene 7
Dibenzo(a,h)anthracene 1.3
Total PCBs 1.07

MLE EPC
(mg/kg)

33
2.3
0.5
0.49

SITEM

SITEN
Site N - Residential Scenario

Constituent RME EPC
(mg/kg)

Benzo(a)pyrene 0.33
Dibenzo(a,h)anthracene 0.11

MLE EPC
(mg/kg)

0.19
0.07

y/

LEGEND

Site

A/ Water Body

A/ Roads
• Soil Sample Locations

CS-A Dead Creek Segment
Designations

RME Reasonable Maximum
Exposure

MLE Most Likely Exposure

FIGURE 5-2
Direct Contact - Site Soils

Residential and Industrial Scenarios
Exposure Point Concentrations (EPCs)

Sauget Area 1
EE/CAandRI/FS

Volume II
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2000 0 2000 Feet
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SITEG

Transect 3 - Surface Soil - Residential Scenario

Constituent RME EPC MLE EPC
(ma/ka) (mq/kq)

Benzo(a)pyrene 0.26
Benzo(b)fluoranthene 0.40
Dibenzo(a,h)anthracene 0.10

0.14
0.16
0.07

Transect 5 - Surface Soil - Residential Scenario

Constituent RME EPC
(ma/kg)

Benzo(a)pyrene 0.34
Dibenzo(a,h)anthracene 0.19
Dieldrin 0.10

MLE EPC
(mg/kg)

0.14
0.10
0.02

Transect 7 - Surface Soil - Residential Scenario
Constituent RME EPC MLE EPC

(mg/kg) (mg/kg)
Arsenic 14.98
Benzo(a)anthracene 1 .90
Benzo(a)pyrene 2.10
Benzo(b)fluoranthene 2.20
Dibenzo(a,h)anthracene 0.20
lndeno(1,2,3-cd)pyrene 0.63

9.99
0.34
0.37
0.41
0.10
0.24

CS-E

SITE I

SITEH

SITEL

SITEM
Transect 4 - Surface Soil - Residential Scenario

Constituent RME EPC MLE EPC
(mg/kg) (mg/kg)

Benzo(a)anthracene 4.30
Benzo(a)pyrene 3.50
Benzo(b)fluoranthene 2.81
Dibenzo(a,h)anthracene 0.23
lndeno(1,2,3-cd)pyrene 0.96

0.70
0.59
0.60
0.13
0.36

SITEN
Transect 6 - Surface Soil - Residential Scenario

Constituent RME EPC MLE EPC
(mg/kg) (mg/kg)

Benzo(a)anthracene 4.20
Benzo(a)pyrene 3.60
Benzo(b)fluoranthene 4.40
Dibenzo(a,h)anthracene 0.33
lndeno(1,2,3-cd)pyrene 0.59

0.61
0.50
0.63
0.12
0.22

LEGEND

Site

A/ Water Body
A/ Roads
• Transect 1
• Transect 2

Transect 3
Transect 4
Transect 5

a Transect 6
Transect 7

CS-A Dead Creek Segment
Designations

RME Reasonable Maximum
Exposure

MLE Most Likely Exposure

FIGURE 5-3
Residential Scenario

Transect Surface Soil
Exposure Point Concentrations (EPCs)

Sauget Area 1
EE/CAandRI/FS

Volume II
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Solutia, Inc.
Remediation Technology Group
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2000 0 2000 Feet
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SITE I

SITEG
SITEH

SITEL
Transect 3 - Surface Soil - Industrial Scenario

RME EPC
(mg/kg)

Benzo(a)pyrene

Transect 4 - Surface Soil - Industrial Scenario
RME EPC

(mg/kg)
MLE EPC
(mg/kg)

Benzo(a)pyrene 3.50
Dibenzo(a,h)anthracene 0.23

Transect 7 - Surface Soil - Industrial Scenario
Constituent

Arsenic
Benzo(a)pyrene

RME EPC
(mg/kg)

14.98
2.10

MLE EPC
(mg/kg)

9.99
0.37

CS-E
SITEN

Transect 6 - Surface Soil - Industrial Scenario

Constituent

Benzo(a)pyrene

RME EPC
(mg/kg)

3.60

MLE EPC
(mg/kg)

0.50

LEGEND

LZ] Site

/S/ Water Body
XV Roads

Transect 1
Transect 2
Transect 3
Transect 4
Transect 5
Transect 6
Transect 7

CS-A Dead Creek Segment
Designations

RME Reasonable Maximum
Exposure

MLE Most Likely Exposure

FIGURE 5-4
Industrial Scenario

Transect Surface Soil
Exposure Point Concentrations (EPCs)

Sauget Area 1
EE/CAandRI/FS

Volume II
Human Health Risk Assessment

Solutia, Inc.
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2000 2000 Feet
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SITEG

CS-E

SITE I

SITEH

SITEL

SITEM
Transect 4 - Subsurface Soil - Industrial Scenario

Constituent RME EPC
(mg/kg)

Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Dibenzo(a,h)anthracene

5.90
1.92
3.30
0.52

MLE EPC
(mg/kg)

1.28
0.61
1.07
0.24

SITEN
Transect 6 - Subsurface Soil - Industrial Scenario

Constituent

Benzo(a)pyrene

RME EPC
(mg/kg)

0.75

MLE EPC
(mg/kg)

0.19

LEGEND

I I Site

A/ Water Body
A/ Roads

Transect 1
Transect 2
Transect 3
Transect 4
Transect 5
Transect 6
Transect 7

CS-A Dead Creek Segment
Designations

RME Reasonable Maximum
Exposure

MLE Most Likely Exposure

FIGURE 5-5
Industrial Scenario

Transect Subsurface Soil
Exposure Point Concentrations (EPCs)

Sauget Area 1
EE/CAandRI/FS

Volume II
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AA-I-S2

Constituent

1 ,4-Dichlorobenzene
4-Chloroaniline
Benzene
Chlorobenzene
Trichloroethene
Vinyl chloride

- Groundwater

RME EPC
(ma/I)
4.2
0.68

0.12
3.2

0.18
0.24

MLE EPC
(ma/I)
2.15
0.351

0.0613
1.66

0.104
0.2

EE-15 - Groundwater

Constituent

1,4-Dichlorobenzene 0.43

RME EPC MLE EPC
(mg/l) (mg/l)

0.43

EE-13- Groundwater

Constituent RME EPC
(mg/l)

Total 2,3,7,8-TCDD TEQ 4.74E-08

MLE EPC
(mg/l)

4.74E-08

AA-l-51 - Groundwater

Constituent

1,4-Dichlorobenzene
4-Chloroaniline
Benzene
Chlorobenzene
Vinyl chloride

RME EPC
(mg/l)
4.4
4.1

0.62
8.7
0.97

MLE EPC
(mg/l)
2.21
3.25

0.455
5.15
0.735

EE-14 - Groundwater

Constituent

1 ,4-Dichlorobenzene
4-Chloroaniline
alpha-BHC
Benzene
beta-BHC
Carbazole
Chlorobenzene
Pentachlorophenol
Total 2,3,7,8-TCDD TEQ
Total PCBs

RME EPC
(mg/l)
14
1.8

0.0011
0.75
0.001
0.026
3.8
0.5

7.69E-07
0.00588

MLE EPC
(ma/I)

14
1.8

0.001 1
0.75
0.001
0.026
3.8

0.33
7.69E-07
0.00588

EE-05 - Groundwater

Constituent

4-Chloroaniline
Benzene
Chlorobenzene
delta-BHC
Naphthalene
Phenol
Total 2,3,7,8-TCDD TEQ

RME EPC
(mg/l)

1.6
0.11
0.62

0.00036
0.39
0.38

1.78E-07

MLE EPC
(ma/I)

1.6
0.11
0.62

0.00036
0.39
0.38

1.78E-07

EEG-107-

Constituent

1,4-DI Chlorobenzene
2,4-Dichlorophenol
4-Chloroaniline
alpha-BHC
Benzene
Chlorobenzene
delta-BHC
Naphthalene
Pentachlorophenol
Phenol
Total 2,3,7,8-TCDD TEQ
Trichloroethene
Vinyl chloride

Groundwater

RME EPC
(mg/l)
0.85
3.6
23

0.006
3.7
4.3

0.017
2.1
2.0
14

3.60E-06
0.2
0.041

MLE EPC
(mg/l)
0.85
3.6
23

0.006
3.7
4.3

0.017
2.1
1.01
14

3.60E-06
0.2
0.041

EEG-106 - Groundwater

Constituent RME EPC
(mq/l)

alpha-BHC 0.0083
beta-BHC 0.00036

MLE EPC
(mg/l)

0.0083
0.00036

EE-1 2 -Groundwater

Constituent RME EPC
(ma/I)

4-Chloroaniline 1.4
alpha-BHC 0.00245
Benzene 0.68
Carbazole 0.0035
Chlorobenzene 1 .4
Total 2,3,7,8-TCDD TEQ 3.05E-06

MLE EPC
(ma/I)

1.4
0.00245

0.68
0.0035

1.4
3.05E-06

EE-01 - Groundwater

Constituent RME EPC
(mg/l)

1,4-Dichlorobenzene 2.2
2,4,6-Trichlorophenol 0.27
4-Chloroanillne 1.8
Benzene 1.5
Carbazole 0.0052
Chlorobenzene 1.2
Naphthalene 2.3
Pentachlorophenol 4.3
Total 2,3,7,8-TCDD TEQ 4.57E-08

MLE EPC
(mg/l)

2.2
0.27
1.8
1.5

0.0052
1.2
2.3
3.35

4.57E-08

EE-02 - Groundwater

Constituent RME EPC
(ma/I)

1,4-Dichlorobenzene 0.635
2,4,6-Trichlorophenol 0.465
2,4-Dichlorophenol 0.37
4-Chloroaniline 0.775
alpha-BHC 0.000495
Benzene 2.25
Chlorobenzene 4.35
Chloroform 0.425
Naphthalene 0.195
Pentachlorophenol 0.67
Phenol 0.315
Trichloroethene 0.0495

MLE EPC
(mg/l)
0.635
0.465
0.37
0.775

0.000495
2.25
4.35
0.425

0.195
0.65
0.315

0.0495

EE-03 - Groundwater

Constituent RME EPC
(mg/l)

Total 2,3,7,8-TCDD TEQ 5.02E-08

MLE EPC
(mg/l)

5.02E-08

EEG-109 - Groundwater

Constituent RME EPC
(mg/l)

2,4-Dichlorophenol 0.026
4-Chloroaniline 0.055
Benzene 0.044
Chloroform 0.076

MLE EPC
(mg/l)
0.026
0.055
0.044
0.076

DW-MCDO-1 - Groundwater

Constituent

Lead

RME EPC
(mg/l)
0.129

MLE EPC
(ma/I)
0.129

LEGEND

Site

Water Body

Roads
• Groundwater Sample Locations
• Groundwater Sample Location;

Quantitatively Evaluated in the
HHRA

RME Reasonable Maximum
Exposure

MLE Most Likely Exposure

FIGURE 5-6
Groundwater - Selected Exposure Point

Concentrations (EPCs)

Sauget Area 1
EE/CAandRI/FS
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6.0 RISK CHARACTERIZATION

The potential risk to human health associated with potential exposure to COPC in environmental
media at the site is evaluated in this step of the risk assessment process. Risk characterization
is the process in which the dose-response information (Section 4.0) is integrated with
quantitative estimates of human exposure derived in the Exposure Assessment (Section 5.0).
The result is a quantitative estimate of the likelihood that humans will experience any adverse
health effects given the exposure assumptions made. Two general types of health risk are
characterized for each potential exposure pathway considered: potential carcinogenic risk and
potential noncarcinogenic risk. Carcinogenic risk is evaluated by averaging exposure over a
normal human lifetime, which, based on USEPA guidance (1989a), is assumed to be 70 years.
Noncarcinogenic risk is evaluated by averaging exposure over the total exposure period.

Characterization of the potential impact of potential carcinogenic and noncarcinogenic constituents is
approached in very different ways. The difference in approaches arises from the conservative
assumption that substances with possible carcinogenic action proceed by a no-threshold mechanism,
whereas other toxic actions may have a threshold, a dose below which few individuals would be
expected to respond. Thus, under the no-threshold assumption, it is necessary to calculate a risk, but
for constituents with a threshold, it is possible to simply characterize an exposure as above or below
the threshold. In risk assessment, that threshold is termed a reference dose (RfD). Reference doses
as well as cancer slope factors were discussed in Section 4.0. The approach to carcinogenic risk
characterization is presented in Section 6.1, and the approach to noncarcinogenic risk characterization
is presented in Section 6.2. The risk characterization results are presented in Section 6.3. The soil to
groundwater pathway is discussed in Section 6.4. Uncertainties associated with the risk
characterization are presented in Section 6.5. The risk calculation spreadsheets are presented in
Appendix P.

6.1 Carcinogenic Risk Characterization

The purpose of carcinogenic risk characterization is to estimate the upper-bound likelihood, over and
above the background cancer rate, that a receptor will develop cancer in his or her lifetime as a result
of exposure to a constituent in environmental media at the site. This likelihood is a function of the dose
of a constituent (described in the Exposure Assessment, Section 5.0) and the Cancer Slope Factor
(CSF) (described in the Toxicity Assessment, Section 4.0) for that constituent. The Excess Lifetime
Cancer Risk (ELCR) is the likelihood over and above the background cancer rate, which currently in
the US is between 1 in 3 and 1 in 4 (Landis et al., 1998), that an individual will contract cancer in his or
her lifetime. The risk value is expressed as a probability (e.g., 10"6, or one in one million). The
relationship between the ELCR and the estimated Lifetime Average Daily Dose (LADD) of a
constituent may be expressed as:
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ELCR = 1-e-<CSF* LU3D)

When the product of the CSF and the LADD is much greater than 1, the ELCR approaches 1 (i.e., 100
percent probability). When the product is less than 0.01 (one chance in 100), the equation can be
closely approximated by:

ELCR = LADD (mg/kg-day) x CSF (mg/kg-day) ~1

The product of the CSF and the LADD is unitless, and provides an upper-bound estimate of the
potential carcinogenic risk associated with a receptor's exposure to that constituent via that pathway.

The potential carcinogenic risk for each exposure pathway is calculated for each receptor. In current
regulatory risk assessment, it is assumed that cancer risks are additive or cumulative. Pathway and
area-specific risks are summed to estimate the total site potential cancer risk for each receptor. A
summary of the total site cancer risks for each receptor group is presented in this section and
compared to the USEPA's target risk range of 10"4 to 10"6. Any COPC that causes an exceedence of
10"4 risk level for a particular receptor is designated a COC. The target risk levels used for the
identification of COCs are based on USEPA guidance and Illinois TACO guidance. Specifically,
USEPA provides the following guidance (USEPA, 1991 a):

"Where the cumulative carcinogenic site risk to an individual based on reasonable maximum
exposure for both current and future land use is less than 10"4, and the non-carcinogenic hazard
quotient is less than 1, action generally is not warranted unless there are adverse environmental
impacts." and,

"The upper boundary of the risk range is not a discrete line at 1 x 10 ,̂ although EPA generally
uses 1 x 10"4 in making risk management decisions. A specific risk estimate around 10"4 may be
considered acceptable if justified based on site-specific conditions."

IEPA provides the following summary for the evaluation of cumulative risk for carcinogens (IEPA,
1998, Fact Sheet 13: Mixture Rule):

"The cumulative risk of carcinogenic contaminants attacking the same target must not exceed 1 in
10,000 [10"*]. Therefore, the risk from all on-site similar acting carcinogens must be added
together. If this cumulative risk level is greater than 1 in 10,000, corrective action must be taken
to reach an acceptable risk level."

Both RME and MLE results are considered in the identification of COCs. Remedial goals (RGs) are
calculated for each COC in Section 8.0.
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6.2 Noncarcinogenic Risk Characterization

The potential for exposure to a constituent to result in adverse noncarcinogenic health effects is
estimated for each receptor by comparing the Chronic Average Daily Dose (CADD) for each COPC
with the RfD for that COPC. The resulting ratio, which is unitless, is known as the Hazard Quotient
(HQ) for that constituent. The HQ is calculated using the following equation:

HQ = CADD (mo/kg-dav)

RfD (mg/kg-day)

The target HQ is defined as an HQ of less than or equal to one (USEPA, 1989a). When the HQ is less
than or equal to 1, the RfD has not been exceeded, and no adverse noncarcinogenic effects are
expected. If the HQ is greater than 1, there may be a potential for adverse noncarcinogenic health
effects to occur; however, the magnitude of the HQ cannot be directly equated to a probability or effect
level.

The total Hazard Index (HI) is calculated for each exposure pathway by summing the HQs for each
individual constituent. The total site HI is calculated for each potential receptor by summing the His for
each pathway associated with the receptor. Where the total site HI is greater than 1 for any receptor, a
more detailed evaluation of potential noncarcinogenic effects based on specific health or target
endpoints (e.g., liver effects, neurotoxicity) is performed (USEPA, 1989a; IEPA, 1998). The target HI is
1 on a per target endpoint basis.

A summary of all His for each receptor group is presented in this section and compared to the
USEPA's target HI of 1. Each COPC that causes an exceedance of the HI of 1 for a particular receptor
and for a particular target endpoint is designated a COC. Both RME and MLE results are considered
in the identification of COCs. RGs are calculated for each COC in Section 8.0.

6.3 Risk Characterization Results

The results of the risk characterization are presented below by receptor.

6.3.1 Indoor Industrial Worker

Potential carcinogenic risks for the RME scenario are presented in Table 6-1, and the potential His for
the RME scenario are presented in Table 6-2. Risks and His for the MLE scenario are presented in
Tables 6-15 and 6-16, respectively. The indoor industrial worker is assumed to be exposed to COPCs
in groundwater via inhalation of constituents volatilizied into indoor air.
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As indicated in Table 6-1 , the potential risk for the indoor industrial worker (RME) is below or within the
USEPA risk range of 10"4 to 10"6. Table 6-15 indicates that the potential risks for the MLE scenario are
below the USEPA risk range of 10"1 to 10/6.

Table 6-2 indicates that the potential His for the indoor industrial worker (RME) are below the target HI
of 1 in each area. Additionally, the His for the indoor industrial worker in the MLE scenario presented
in Table 6-16 are below 1 for all areas.

6.3.2 Outdoor Industrial Worker

Potential carcinogenic risks for the RME scenario are presented in Table 6-3, and the potential His for
the RME scenario are presented in Table 6-4. Risks and His for the MLE scenario are presented in
Tables 6-17 and 6-18, respectively. The outdoor industrial worker is assumed to be exposed to
COPCs in surface soil via incidental ingestion and dermal contact and inhalation of particulates, and to
COPCs in groundwater via inhalation of constituents volatilized into outdoor air.

As indicated in Table 6-3, the potential risk for the outdoor industrial worker (RME) for all areas is
below or within the USEPA risk range of 10"* to 10"6, with the exception of Site I where the potential
carcinogenic risk for the outdoor industrial worker (RME) is 1.66 -̂04. The exceedance is due to
potential ingestion and derma! contact exposure to 2,3,7,8-TCDpj-TEQ m soil. Table 6-17 indicates
that the potential risks for the MLE scenario for all areas are within or below the USEPA risk range of

Table 6-4 indicates that the potential His for the outdoor industrial worker (RME) for all areas are below
the target HI of 1 in each area withJhe_exceplioJX-of_Site I. The HI exceeds 1 in this area, due to
potential ingestion and dermal contact exposure toJ^CBsJn^urface soil. The His for the outdoor
industrial worker for the MLE scenario presented in Table 6-18 are below 1 for all areas.

6.3.3 Construction Worker

Potential carcinogenic risks for the RME scenario are presented in Table 6-5, and the potential His for
the RME scenario are presented in Table 6-6. Risks and His for the MLE scenario are presented in
Tables 6-19 and 6-20, respectively. The construction worker is assumed to be exposed to COPCs in
surface and subsurface soil via incidental ingestion and dermal contact and inhalation of paniculate
matter in excavation dust, and to COPCs in groundwater exposed in an excavation via incidental
ingestion and dermal contact and inhalation of constituents volatilized into excavation air.

As indicated in Table 6-5, the potential risk for the construction worker (RME) for all areas is below or
within the USEPA risk range of 10"4 to 10"6. Table 6-19 indicates that the potential̂  risks for the MLE
scenario are also below or within the USEPA risk range of 1Q"4 to 10"6.
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Table 6-6 indicates that the potential His for the construction worker (RME) are below the target HI of 1
in each area with the_excepJtiojLOf Sites G, H and I. The HI for the construction worker for the MLE
scenario presented in Table 6-20 is below 1 for all areas with the exception of SiteJj.

The RME_JHI_ej<c^e^s l̂_in_Sit̂ G^ pnmanlyjdue to potential inhalation exposure to benzene and
naphthalene in excavation air. The RM^HI exceeds 1 in Site H due to potential inhalation exposure to
benzene, chloroform, and naphthalene in excavation air due to volatilization from standing
groundwater. The MLG HI for Site H exceeds 1 primarily due to chloroform in excavation air, and
secondarily due to benzene in excavation air. The HI exceeds 1 for the RME scenario in Site I
primarily due to potential ingestion and dermal contact exposure to PCBs in soil.

Section 8.0 and Appendix R discuss the target endpoint analyses for the scenarios with total HI
exceedances.

6.3.4 Trespassing Teen

Potential carcinogenic risks for the RME scenario are presented in Table 6-7, and the potential His for
the RME scenario are presented in Table 6-8. Risks and His for the MLE scenario are presented in
Tables 6-21 and 6-22, respectively. The trespassing teen is assumed to be exposed to COPCs in
surface soil via incidental ingestion and dermal contact and inhalation of particulates, and to COPCs in
groundwater via inhalation of constituents volatilized into outdoor air.

As indicated in Table 6-7, the potential risk for the trespassing teen (RME) is below or within the
USEPA risk range of ID"* to 10"6. Table 6-21 indicates that the potential risks for the MLE scenario are
also below or within the USEPA risk range of 10"* to 10"6.

Table 6-8 indicates that the potential HI for the trespassing teen (RME) is below the target HI of 1 in
each area. The His for the trespassing teen in the MLE scenario presented in Table 6-22 are below 1
for all areas.

6.3.5 Recreational Teen

Potential carcinogenic risks for the RME scenario are presented in Table 6-9, and the potential His for
the RME scenario are presented in Table 6-10. Risks and His for the MLE scenario are presented in
Tables 6-23 and 6-24, respectively. The recreational teen is assumed to be exposed to COPCs in
sediment (wading and swimming) in Dead Creek/Borrow Pit Lake via incidental ingestion and dermal
contact.
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As indicated in Table 6-9, the potential risk for the recreational teen (RME) is below the USEPA risk
range of 10"* to 10'6. Table 6-23 indicates that the potential risks for the MLE scenario are also below
the USEPA risk range of 10"* to 10/6.

Table 6-10 indicates that the potential HI for the recreational teen (RME) is below the target HI of 1.
The HI for the recreational teen in the MLE scenario presented in Table 6-24 is also below 1.

6.3.6 Recreational Fisher

Potential carcinogenic risks for the RME scenario are presented in Table 6-11, and the potential His for
the RME scenario are presented in Table 6-12. Risks and His for the MLE scenario are presented in
Tables 6-25 and 6-26, respectively. The recreational fisher is assumed to be exposed to COPCs in
sediment in Dead Creek/Borrow Pit Lake via incidental ingestion and dermal contact, and to COPCs in
consumed fish fillet caught in the creek and/or lake.

As indicated in Table 6-11, the potential risk for the recreational fisher (RME) is within the USEPA risk
range of 10"4 to 10"6. Table 6-23 indicates that the potential risks for the MLE scenario are also within
the USEPA risk range of 10"* to 10"6.

Table 6-12 indicates that the potential HI for the recreational fisher (RME) is below the target HI of 1.
The HI for the recreational fisher in the MLE scenario presented in Table 6-26 is also below 1.

6.3.7 Residential Adult and Child

The resident is evaluated as a young child for a 6-year exposure duration and as an adult for a 24-year
exposure duration, for a total exposure period of 30 years. Noncancer effects are evaluated for the
residential child receptor, and potential carcinogenic effects are evaluated for the adult and child
combined, as discussed in Section 5.0. Potential carcinogenic risks for the RME scenario are
presented in Table 6-13, and the potential His for the RME scenario are presented in Table 6-14.
Risks and His for the MLE scenario are presented in Tables 6-27 and 6-28, respectively. The
residential receptors are assumed to be exposed to COPCs in surface soil via incidental ingestion and
dermal contact and inhalation of particulates and ingestion of homegrown produce, and to COPCs in
non-potable groundwater via incidental ingestion and dermal contact.

As indicated in Table 6-13, the potential risk for the residential receptor (adult and child combined)
(RME) is below or within the USEPA risk range of 10"* to 10"6 in all transects and Site N. Table 6-27
indicates that the potential risks for the MLE scenario are within the USEPA risk range of 10"* to 10"6

for all areas.
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Table 6-14 indicates that the potential His for the residential child (RME) are below the target HI of 1 in
each area. The His for the residential child in the MLE scenario presented in Table 6-28 are also
below 1 for all areas. The only COPC identified in groundwater in the residential area is lead.
Potential exposures to lead are evaluated separately in Appendix Q, using USEPA biokinetic models.
The results indicate that potential exposure to lead in groundwater does not present a health risk.

6.4 Soil to Groundwater Pathway Analysis

Analysis of the soil to groundwater pathway identified six COPCs. Five of these were common to the
transect and site soils: beta-BHC (Transect 6 and Site L surface soil), dieldrin (Transect 5 and Site I
surface soil), pentachlorophenol (all sites and transects) and selenium (Transect 3 and Sites H and L
surface soil). Benzo(a)anthracene was also identified as a COPC in Transect 4 subsurface soil, and 4-
chloroaniline was also identified as a COPC in Site I surface soil (see Tables 3-3 and 3-4).

In groundwater in the transect areas, dieldrin and beta-BHC were each detected once in a transect
area groundwater sampling location (i.e., locations south of Site L). Both concentrations were below
groundwater screening values. None of the remaining COPCs were detected in groundwater in this
area.

In the site areas, dieldrin and selenium were not identified as COPCs in groundwater. The remaining
soil to groundwater pathway COPCs were not identified as COCs in the risk assessment, i.e., did not
pose direct contact risks that would cause an exceedence of the target risk range or hazard index. In
addition, these soil to groundwater pathway COPCs were identified in surface soil; the shallow depth of
surface soil in these areas is unlikely to serve as a significant concentration source of these COPCs to
groundwater.

Therefore, none of the soil to groundwater COPCs are identified as COCs for this pathway in this risk
assessment.

6.5 Uncertainty Analysis

Within any of the four steps of the human health risk assessment process, assumptions must be made
due to a lack of absolute scientific knowledge. Some of the assumptions are supported by
considerable scientific evidence, while others have less support. Every assumption introduces some
degree of uncertainty into the risk assessment process. Regulatory risk assessment methodology
requires that conservative assumptions be made throughout the risk assessment to ensure that public
health is protected. Therefore, when all of the assumptions are combined, it is much more likely that
risks are overestimated rather than underestimated.
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The assumptions that introduce the greatest amount of uncertainty in this risk assessment are
discussed in this section. They are discussed in qualitative terms, because for most of the
assumptions there is not enough information to assign a numerical value to the uncertainty that can be
factored into the calculation of risk.

6.5.1 Selection of Constituents of Potential Concern

In the Hazard Identification step, information on constituents detected at the site is combined with
criteria quantifying their potential toxicrty to obtain a subset of constituents for quantitative evaluation in
the risk assessment, the COPCs. The goal is to include in the quantitative portion of the risk
assessment those constituents that are the most toxic, prevalent, environmentally-persistent, and
mobile. The selection of the COPCs forms the basis of the quantitative risk assessment.

Generally in the site characterization phase of the site assessment, knowledge of past and current land
use is used to determine which analytical parameters are analyzed and what analytical methods are
employed for the detection of constituents in the relevant environmental media at the site. However,
for Sauget Area 1, the knowledge of past and current industrial practices was not used to limit the
analyte list. Instead, the majority of environmental samples were analyzed for a full suite of
constituents including VOCs, SVOCs, metals, cyanide, PCBs, pesticides, herbicides and dioxins, as
detailed in Section 3.1.2.

In the Hazard Identification process, it is assumed that only those constituents detected are actually
present at the site. However, it is possible that constituents not on the analyte list may be present at
the site. Should this be the case, site risks may be underestimated depending on the nature of the
constituents not included in the sample analyses. However, the full suite of USEPA analyte lists were
used and are as inclusive as possible of constituents used in industry that are of potential public health
concern. Therefore, it is unlikely that constituents not included on the analyte list would be present at
the site at concentrations that would pose a risk to public health.

A subset of constituents detected at a site is generally selected for quantitative analysis for several
reasons. Some constituents detected at a site may be naturally occurring and not related to site use.
Other constituents may be present at concentrations that can be assumed with reasonable assurance
not to pose a risk to human health. A review of the results of risk assessments demonstrate that in
most cases risks are attributable only to one or a few constituents, and that many of the constituents
quantitatively evaluated do not contribute significantly to total risk estimates (USEPA, 1993a). The
screening process is conducted to identify the COPCs that may contribute the greatest to potential risk.
The screening process used here is conservative. Although the excluded constituents may pose a
finite level of risk, that risk would contribute negligibly to the total site risk. Therefore, not evaluating
the excluded constituents will not measurably affect the numerical estimates of hazard or risk, and thus
not affect remedial decision-making at the site.
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In comparison with the list of constituents analyzed in each environmental sample (approximately 180
analytes), relatively few constituents were detected in transect and site soils, and of these, relatively
few COPCs (a total of seven) were identified for quantitative evaluation in the risk assessment for the
transect soils. The COPCs identified were PAHs, arsenic and dieldrin. PAHs and arsenic were also
identified as COPCs in site soils (a total of 6 constituents were identified as COPCs in site soils). As
discussed in Section 3.3.1.4, the levels of PAHs and arsenic are likely consistent with natural and
anthropogenic background, i.e., the detected concentrations would not be expected to be very different
in other areas of Sauget and Cahokia, or in other areas in the state of Illinois. Dieldrin is a pesticide
that has been in common usage; it was identified as a COPC in a single transect (Transect 5) where it
was detected in 2 of 9 samples, the concentration of only one of these samples exceeded the
screening criteria. The presence of dieldrin may be due to past agricultural practices in the area.
Therefore, these COPCs, although included in the risk assessment, may not necessarily be related to
specific site-related releases.

6.5.2 Toxicity Assessment

The purpose of the toxicity assessment is to identify the types of adverse health effects a constituent
may potentially cause and to define the relationship between the dose of a constituent and the
likelihood or magnitude of an adverse effect (response). Risk assessment methodologies typically
divide potential health effects of concern into two general categories: effects with a threshold
(noncarcinogenic) and effects assumed to be without a threshold (potentially carcinogenic). Toxicity
assessments for both of these types of effects share many of the same sources of uncertainty. To
compensate for these uncertainties, USEPA has developed the reference doses (RfDs) and cancer
slope factors (CSF) that are biased to overestimate rather than under-estimate human health risks.
Several of the more important sources of uncertainty and the resulting biases are discussed below.

6.5.2.1 Animal-to-Human Extrapolation in Noncarcinogenic Dose-
Response Evaluation

For many constituents, animal studies provide the only reliable information on which to base an
estimate of adverse human health effects. Extrapolation from animals to humans introduces a great
deal of uncertainty into the risk characterization. In most instances, it is not known how differently a
human may react to the constituent compared to the animal species used to test the constituent. If a
constituent's fate and the mechanisms by which it causes adverse effects are known in both animals
and humans, uncertainty is reduced. When the fate and mechanism for the constituent are unknown,
uncertainty increases.

The procedures used to extrapolate from animals to humans involve conservative assumptions and
incorporate uncertainty factors such that overestimation of effects in humans is more likely than
underestimation. When data are available from several species, the lowest dose that elicits effects in
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the most sensitive species is used for the calculation of the reference dose (RfD). To this dose are
applied uncertainty factors, generally of 1 to 10 each, to account for intraspecies variability,
interspecies variability, study duration, and/or extrapolation of a low effect level to a no effect level.
Thus, most reference doses used in risk assessment are 100- to 10,000-fold lower than the lowest
effect level found in laboratory animals.

Nevertheless, because the fate of a constituent can differ in animals and humans, it is possible that
animal experiments will not reveal an adverse effect that would manifest itself in humans. This can
result in an underestimation of the effects in humans. The opposite may also be true: effects observed
in animals may not be observed in humans, resulting in an overestimation of potential adverse human
health effects.

6.5.2.2 Evaluation of Carcinogenic Dose-Response

Significant uncertainties exist in estimating dose-response relationships for potential carcinogens.
These are due to experimental and epidemiologic variability, as well as uncertainty in extrapolating
both from animals to humans and from high to low doses. Three major issues affect the validity of
toxicity assessments used to estimate potential excess lifetime cancer risks: (1) the selection of a
study (i.e., data set, animal species, matrix the constituent is administered in) upon which to base
the calculations, (2) the conversion of the animal dose used to an equivalent human dose, and (3)
the mathematical model used to extrapolate from experimental observations at high doses to the
very low doses potentially encountered at the site.

Study Selection

Study selection involves the identification of a data set (experimental species and specific study) that
provides sufficient, well-documented dose-response information to enable the derivation of a valid
cancer slope factor (CSF). Human data (e.g., from epidemiological studies) are preferable to animal
data, although adequate human data sets are relatively uncommon. Therefore, it is often necessary to
seek dose-response information from a laboratory species, ideally one that biologically resembles
humans (e.g., with respect to metabolism, physiology, and pharmacokinetics), and where the route of
administration is similar to the expected mode of human exposure (e.g., inhalation and ingestion).
When multiple valid studies are available, the USEPA generally bases CSFs on the one study and site
that show the most significant increase in tumor incidence with increasing dose. In some cases this
selection is done in spite of significant decreases with increasing dose of tumor incidence in other
organs and total tumor incidence. Consequently, the current study selection criteria are likely to lead to
overestimation of potential cancer risks in humans.
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Interspecies Dose Conversion

The USEPA derivation of human equivalent doses by conversion of doses administered to
experimental animals requires the assumption that humans and animals are equally sensitive to the
toxic effects of a substance, if the same dose per unit body surface area is absorbed by each species.
Although such an assumption may hold for direct-acting genotoxicants, it is not necessarily applicable
to many indirect acting carcinogens and likely overestimates potential risk by a factor of 6 to 12
depending on the study species (USEPA, 1992e). Further assumptions for dose conversions involve
standardized scaling factors to account for differences between humans and experimental animals
with respect to life span, body size, breathing rates, and other physiological parameters. In addition,
evaluation of risks associated with one route of administration (e.g., inhalation) when tests in animals
involve a different route (e.g., ingestion) requires additional assumptions with corresponding additional
uncertainties. Although USEPA has formally changed its default position for scaling animal data to
humans from a per surface area to a per body weight basis (USEPA, 1992e), changes to existing CSF
will only be made when the USEPA commits to a formal review of a constituent's dose-response
profile, and as of this writing, few have been incorporated.

High-to-Low Dose Extrapolation

The concentration of constituents to which people are potentially exposed at industrial sites is usually
much lower than the levels used in the studies from which dose-response relationships are developed.
Estimating potential health effects at such sites, therefore, requires the use of models that allow
extrapolation of health effects from high experimental doses in animals to low environmental doses.
These models are generally statistical in character and have little or no biological basis. Thus the use
of a model for dose extrapolation introduces uncertainty in the dose-response estimate. In addition,
these models contain assumptions that may also introduce a large amount of uncertainty. Generally
the models have been developed to err on the side of over-estimating rather than under-estimating
potential health risks.

The USEPA CSFs are derived using the upper 95% confidence limit of the slope predicted by the
linearized multi-stage (LMS) model used to extrapolate low dose risk from high dose experimental
data. USEPA recognizes that this method produces very conservative risk estimates, and that other
mathematical models exist. USEPA states that the upper-bound estimate generated by the LMS
model leads to a plausible upper limit to the risk that is consistent with some of the proposed
mechanisms of carcinogenesis. The true risk, however, is unknown and may be as low as zero. The
LMS model is very conservative as it assumes strict linearity between the lowest dose that produced
an effect and zero dose. However, the body has many mechanisms to detoxify constituents, especially
at low doses, and many mechanisms to repair damages if they should occur. Therefore, many
scientists believe that most constituents can cause cancer only above a "threshold" dose. This
phenomenon of a threshold for carcinogenic activity has recently been demonstrated for chloroform (as
reviewed in Bradley, 1996).
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An established policy does not yet exist for using "most likely" or "best" estimates of risk within the
range of uncertainty defined by the upper- and lower-limit estimates defined by the models. USEPA
has published a draft version of its cancer guidelines (USEPA, 1996c). These draft guidelines allow for
much greater use of mechanistic data, however, the guidelines have not yet been finalized and it will
take time before USEPA can apply the new methodology to existing CSF.

6.5.3 Exposure Assessment

Exposure assessment consists of three basic steps: 1) development of exposure scenarios, (2)
estimation of exposure point concentrations, and 3) estimation of human dose.

Exposure Scenarios

Exposure scenarios in a risk assessment are selected to be representative of potential exposures to
COPCs in media that may be experienced by human receptors based on current and reasonably
foreseeable land use. These exposure scenarios are developed for a hypothetical receptor, but one
that would represent the reasonable maximal exposure (RME) scenario for the site. Therefore,
exposure levels are assumed for these receptors, i.e., residential, commercial/industrial,
recreational, that are much greater than expected to occur in an actual population. The use of the
most likely exposure (MLE) scenarios provides an estimate of exposures more likely to represent
average exposures. The MLE risk estimates are used to put the RME risk estimates into context.

Estimation of Exposure Point Concentrations

Sample Statistics. Exposure to COPCs at the site is best estimated by the use of the arithmetic mean
concentration of a COPC in each medium. Because of the uncertainty associated with estimating the
true average concentration at a site, the USEPA has required the use of the 95% UCL on the
arithmetic mean as the exposure point concentration (EPC) (USEPA, 1992a). Therefore, this is a very
conservative estimate of the true arithmetic mean. RME EPCs in this risk assessment represent the
lower of the maximum detected concentration or the 95% UCL on the mean (USEPA, 1992a). The
appropriate UCL is selected based on the results of a Shapiro-Wilk Test for Normality, the results of
which indicate whether a data set is more likely to be normally or lognormally distributed. Uncertainty
can arise if the test results show the data set to be normally distributed when it is actually lognormally
distributed, or vice-versa. This source of uncertainty, however, would not lead to large differences in
the calculated dose for a given receptor, based on a comparison of the two UCL values calculated for
this risk assessment. Again to provide context, the MLE calculations have used the arithmetic mean
concentration, not the upper bound, as the EPC.
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Sample Location. In addition, the data used to calculate the EPCs are assumed to be representative of
general site conditions. Sample locations in the sites and transects were identified to be as
representative of site conditions as possible.

Environmental Degradation. Finally, it is assumed that the EPCs calculated in the risk assessment
based on current site conditions remain constant for the assumed exposure duration - for an industrial
or residential scenario this is a period of 25 to 30 years. However, it is well known in the scientific
community that constituents in the environment are subject to natural attenuation and biodegradation
processes. Organic constituents are naturally degraded in the environment by a variety of processes
(i.e., photodegradation, microbial activity, hydrolysis, etc.). USEPA has recognized the validity and
utility of natural attenuation and biodegradation as a remedial option and has recently published
guidance for its site-specific implementation (USEPA, 1997d). Environmental half-lives vary for
specific constituents based on environmental conditions (i.e., presence of bacteria, pH, exposures to
sunlight and oxygen), and there are respected literature sources of such information. However,
environmental degradation is not typically accounted for in the calculation of risks for the site. This has
likely resulted in an over-estimation of site risks.

Exposure Assumptions

When estimating potential human doses (i.e., intakes) from potential exposure to various media
containing COPCs, several assumptions are made. Uncertainty may exist, for example, in
assumptions concerning rates of ingestion, frequency and duration of exposure, and bioavailability of
the constituents in the medium. Typically, when limited information is available to establish these
assumptions, a conservative (i.e., health-protective) estimate of potential exposure is employed.
Default exposure assumptions recommended by the USEPA are intended to be conservative and
representative of an individual who consistently and frequently contacts environmental media at a site,
a scenario that rarely occurs. Most individuals will contact media at non-site locations, while the risk
assessment assumes that all exposure to environmental media will occur at the site. Moreover, it is
often assumed that contact with environmental media occurs in the areas having the highest
constituent concentrations for the entire exposure frequency/duration used in the risk assessment, due
to both statistical handling of the data and the original sampling plan.

The assumptions regarding exposure frequency and duration are very conservative. For example,
while the agency default for working tenure is 25 years, the average occupational tenure for an
industrial/commercial worker is 4.2 years. The use of conservative assumptions is likely to lead to an
overestimate of potential risk.

Another conservative assumption used in the risk assessment has been the use of an adult produce
consumption rate of 454 g per day, which is equivalent to 1 pound of homegrown produce per day.
This value was obtained from the EFH (USEPA, 1997a), and represents an upper bound ingestion
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rate, especially considering that this rate applies to a year long (365 day per year) exposure. The
methodology for evaluating the residential produce consumption pathway was obtained from a USEPA
protocol (USEPA, 1998d). In this protocol, a 25% adjustment factor has been applied to the ingestion
factor obtained from the EFH to represent the homegrown produce ingestion, an indication that the
ingestion rates provided in the EFH are very high. Therefore, the produce consumption rates used in
the Sauget Area 1 risk assessment are very conservative and likely overestimate risk via this pathway.

6.5.4 Risk Characterization

The potential risk of adverse human health effects is characterized based on estimated potential
exposures and potential dose-response relationships. Three areas of uncertainty are introduced in this
phase of the risk assessment: the evaluation of potential exposure to multiple constituents, the
combination of upper-bound exposure estimates with upper-bound toxicity estimates, and the risk to
sensitive populations.

6.5.5 Risk from Multiple Constituents

Once potential exposure to and potential risk from each COPC is estimated, the total upper-bound
potential risk posed by the site is determined by combining the estimated potential health risk from
each of the COPC. Presently, potential carcinogenic effects are added unless evidence exists
indicating that the COPC interact synergistically (a combined effect that is greater than a simple
addition of potential individual effects) or antagonistically (a combined effect that is less than a simple
addition of potential individual effects) with each other. For most combinations of constituents, little if
any evidence of interaction is available. Therefore, additivity is assumed. Although the IEPA TACO
program provides a listing of groups of constituents that are considered to be additive in their
carcinogenic potential, the USEPA approach of assuming additivity across all constituents was used in
this risk assessment.

For noncarcinogenic effects, the Hazard Index (HI) should only be summed for constituents that have
the same or similar toxic endpoints (USEPA, 1989a). The toxic endpoint is defined as the most
sensitive noncarcinogenic health effect used to derive the RfD or other suitable toxicity value (USEPA,
1989a). Again, there is little evidence to suggest whether those COPCs associated with a common
toxicity endpoint are additive, synergistic, antagonistic, or independent in terms of mechanism of
action. Whether assuming additivity leads to an underestimation or overestimation of risk is unknown.

Combination of Several Upper-Bound Assumptions

Generally, the goal of a risk assessment is to estimate an upper-bound, but reasonable, potential
exposure and risk. Most of the assumptions about exposure and toxicity used in this evaluation are
representative of statistical upper-bounds or even maxima for each parameter. The result of
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combining several such upper-bound assumptions is that the final estimate of potential exposure or
potential risk is extremely conservative (health-protective).

This is best illustrated by a simple example. Assume that potential risk depends upon three variables
(soil consumption rate, COPC concentration in soil and CSF). The mean, upper 95% bound and
maximum are available for each variable.

One way to generate a conservative estimate of potential risk is to multiply the upper 95% bounds of
the three parameters in this example. Doing so assumes that the 5% of the people who are most
sensitive to the potential carcinogenic effects of a COPC will also ingest soil at a rate that exceeds the
rate for 95% of the population, and that all the soil these people eat will have a compound
concentration that exceeds the concentration in 95% of the soil on site. The consequence of these
assumptions is that the estimated potential risk is representative of 0.0125% of the population (0.05 x
0.05 x 0.05 = 0.000125 x 100 = 0.0125%). Put another way, these assumptions overestimate risks for
9,999 out 10,000 people, or 99.99% of the population. Thus, the majority of people will have a much
lower level of potential risk. The very conservative nature of the potential risks estimated by the risk
assessment process is not generally recognized. In reality, the estimates are more conservative than
outlined above, because usually more than three upper 95% assumptions are used to estimate
potential risk(s).

Alternatively, if a single upper 95% assumption of the cancer slope factor is combined with average
(50th percentile) assumptions for soil concentration and soil ingestion rate, the resulting estimates of
potential risk still overpredict risk for 99% of the potentially exposed population. This is a conservative
and health protective approach that substantially overestimates the "average" level and even the
reasonable maximum level of potential risk.

The risk assessment approach used here employed upper 95% bounds or maxima for most RME
exposure and toxicity assumptions. Thus, it produces estimates of potential risk two to three orders of
magnitude greater than the risk experienced by the average member of the potentially exposed
populations. The MLE scenarios have used average estimates of exposure where possible, but still
use the conservative toxicity values, thus even the MLE risk estimates are likely to overestimate total
risk.

6.5.6 Risk to Sensitive Populations

The health risks estimated in the risk characterization generally apply to the receptors whose activities
and locations were described in the exposure assessment. Some people will always be more
sensitive than the average person and, therefore, will be at greater risk. Dose-response values used
to calculate risk, however, are frequently derived to account for additional sensitivity of subpopulations
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(e.g., the uncertainty factor of 10 used to account for intraspecies differences). Therefore, it is unlikely
that this source of uncertainty contributes significantly to the overall uncertainty of the risk assessment.

6.5.7 Summary of Sources of Uncertainty in Human Health Risk Assessment

The large number of assumptions made in the risk characterization introduces uncertainty in the
results. While this could potentially lead to underestimates of potential risk, the use of numerous
conservative (i.e., protective of human health) assumptions, as was done here, results in
overestimates of potential risks. Any one person's potential exposure and subsequent risk are
influenced by all the parameters mentioned above and will vary on a case-by-case basis. Despite
inevitable uncertainties associated with the steps used to derive potential risks, the use of numerous
health-protective assumptions will most likely lead to a very large overestimate of potential risks from
the site. Moreover, when evaluating risk assessment results, it is important to put the risks into
perspective. For example, the background rate of cancer in the US is approximately 2,500 for a
population of 10,000 people (Landis, et al., 1998). The results of the risk assessment must be
carefully interpreted considering the uncertainty and conservatism associated with the analysis,
especially where site management decisions are made.
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TABLE 6-1
TOTAL POTENTIAL CARCINOGENIC RISK
INDOOR WORKER - RME
SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

ENSR International

Constituent

1 .1 ,2.2-Tetrachloroethane

4-Methyl-2-pentanone
Benzene
Chlorobenzene
Chloroform
Ethylbenzene
Naphthalene
Tetrachloroethene

Toluene
Trichloroethene
Vinyl chloride

Total

SiteG
Groundwater

Inhalation Risk

NC

NC
6.82E-07

NC
NC
NC
NC

1.69E-08

NC
4.24E-08
8.06E-08

8.22E-07

SlteH
Groundwater

Inhalation Risk

5.26E-09
NC

4.24E-07
NC

4.49E-07

NC
NC
NC

NC
1.08E-08

NC

8.89E-07

Site I
Groundwater

Inhalation Risk

NC

NC
1.37E-07

NC
NC

NC
NC
NC
NC

3.78E-08
1.90E-06

2.08E-06

SlteL
Groundwater

Inhalation Risk

NC

NC
8.20E-09

NC
7.94E-08

NC

NC
NC

NC
NC
NC

8.76E-08

Notes:
NC - Not Calculated, no dose-response value or not a constituent of potential concern in this area/medium.

RME - Reasonable Maximum Exposure.
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TABLE 6-2
TOTAL POTENTIAL HAZARD INDEX
INDOOR WORKER - RME
SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

ENSR International

Constituent

1 ,1,2,2-Tetrachloroethane
4-Methyl-2-pentanone
Benzene
Chlorobenzene
Chloroform

Ethylbenzene
Naphthalene
Tetrachloroethene
Toluene
Trichloroelhene
Vinyl chloride

SlteG
Groundwater
Inhalation HQ

NC
NC

1.46E-01
2.96E-02

NC
NC

1.48E-02
2.08E-04
5.16E-03

NC
5.13E-04

Total HI || 1.96E-01

Notes:

SlteH
Groundwater
Inhalation HQ

NC
NC

9.06E-02
3.09E-02
2.75E-01
4.34E-04
1.69E-02

NC
NC

NC
NC

4.14E-01

Sltel
Groundwater
Inhalation HQ

NC
NC

2.93E-02
5.94E-02

NC

NC

NC
NC
NC
NC

1.21E-02

1.01E-01

SlteL
Groundwater
Inhalation HQ

NC
NC

1 .75E-03
NC

4.86E-02
NC

NC
NC
NC
NC
NC

5.04E-02

HI - Hazard Index.
HQ - Hazard Quotient.
NC - Not Calculated, no dose-response value or not a constituent of potential concern in this area/medium.
RME - Reasonable Maximum Exposure.
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TABLE 6-3
TOTAL POTENTIAL CARCINOGENIC RISK
OUTDOOR WORKER - RME
SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

ENSR International
Page 1 ol 2

II Transects H Transact 4
|| Surface Soil I Total | Surface Soil I Total

1 ,1 .2.2-Tetrachtoroethane
4-Methyl-2-pentanone
Arsenic
Benzene
3enzo(a)anthracene
Benzo(a)pyrane
3enzo(b)fluofanthene
Chlorobenzene
Chloroform
Copper
Dibenzo(a,h)anmracene
DieUrtt
Ethytbenzene
lndeno(1 ,2,3-cd)pyrene
Naphthalene
Tetrachloroelhene
Toluene
Total 2.3,7,8-TCDD TEO
Total PCBs
Trichtoroettiene
Vinyl chloride
Zinc

Total

NC
NC
NC
NC
NC

7.98E-08
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

7.98E-08

NC
NC
NC
NC
NC

2.32E-M
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

2.32E-11

NC
NC
NC
NC
NC

7.88E-08
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

7.98E-08

NC

NC
NC
NC
NC

1.07E-06
NC
NC
NC
NC

7.08E-08
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

1.15E-06

NC

NC
NC
NC
NC

3.12E-10
NC
NC
NC
NC

2.05E-11
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

3.32E-10

NC
NC
NC
NC
NC

1.07E-06
NC
NC
NC
NC

7.06E-08
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

1.15E-06

Transect 6 || Transact 7
Surface Soil

Ing/Derm.

NC
NC
NC
NC
NC

1.11E-D6
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

1.11E-06

Inhalation

NC
NC
NC
NC
NC

3.21E-10
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

3.21E-10

Total 1 Surface Soil 1 Total
Risk || Ing/Derm. I Inhalation | Rlak

NC
NC
NC
NC
NC

1.11E-06
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

1.11E-06

NC
NC

8.99E-07
NC
NC

6.45E-07
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

1.54E-06

NC
NC

6.4SE-09
NC
NC

1.87E-10
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

6.64E-09

NC
NC

9.06E-07
NC
NC

6.45E-07
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

1 .55E-06

Notes:
Ing/Derm - Ingestion/Dermal Contact.
NC - Not Calculated, no dose-response value or
not a constituent of potential concern in this
area/medium.
RME - Reasonable Maximum Exposure.
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TABLE 6-3
TOTAL POTENTIAL CARCINOGENIC RISK
OUTDOOR WORKER - RME
SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

ENSR International
Page 2 of 2

Constituent

1 , 1 ,2,2-Tetrachkxoethane
4-Melhyl-2-pentanone
Arsenic
Benzene
Benzo(a)anthracene
Benzo(a)pyrane
Benzo(b)fluoranthene
Chlorobenzene
Chloroform
Copper
Dibenzo(a.h)anthracene
OiekJrtn

Ethytbenzene
lndeno(1 ,2,3-cd)pyrene
Naphthalene
Tetrachkxoethene
Toluene
Total 2,3,7.8-TCDD TEO
Total PCBs
Trlchkxoethene
Vinyl chloride
Zinc

Total

StteG
Qroundwater

Inhalation Hit*

NC
NC
NC

3.68E-08
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

1 .02E-09
NC
NC
NC

3.47E-09
1.20E-08

NC

S.32E-08

SlteH || Sltel H SrteL
Surface Soil

Ing/Derm.

NC
NC

384E-06
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

1 .47E-05
3.57E-07

NC
NC
NC

1 .89E-06

Inhalation

NC
NC

4.13E-08
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

8.40E-09
1.31E-10

NC
NC
NC

4.99E-08

Qroundwater
Inhalation

1.73E-09
NC
NC

3.68E-08
NC
NC
NC
NC

4.52E-08
NC
NC
NC

NC
NC
NC
NC
NC
NC
NC

1 .43E-09
NC
NC

8.50E-08

Total H Surface Soil I Qroundwater | Total I Surface Soil I Qroundwater | Total
•nn»ii'.i.ii«i.!i,,iiii.u \\ uw,i«,u u uunH-.inv ii,Miti.!i,,mniT mir.TMa.i.i \> ̂ .'.•••.ini»i

1.73E-09
NC

388E-06
366E-08

NC
NC
NC
NC

4.S2E-06
NC
NC
NC
NC
NC
NC
NC
NC

1.47E-OS
3.57E-07
1 .43E-09

NC
NC

1.90E-05

NC
NC
NC
NC
NC

8.75E-07
NC
NC
NC
NC
NC
NC

NC
NC
NC
NC
NC

1.35E-04
2.85E-05

NC
NC

,-»«X
1.65E-04N

NC
NC
NC
NC
NC

3.84E-10
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

1.01E-07
1.37E-08

NC
NC
NC

1.15E-07

NC
NC
NC

3.14E-08
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

1.31E-08
1.20E-06

NC

1 .25E-06 ,

NC
NC
NC

3.14E-08
NC

8.78E-07
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

1.38E-04
285E-05
1.31E-08
1.20E-06

J*C .̂
1.66E-041

NC
NC

2.22E-06
NC
NC

2.15E-06
NC
NC
NC
NC

3.99E-07
NC
NC
NC
NC
NC
NC
NC

2.51 E-07

NC
NC
NC

5.02E-06

NC
NC

1.59E-08
NC
NC

6.23E-10
NC
NC
NC
NC

1.16E-10
NC
NC
NC
NC
NC
NC
NC

6.15E-11
NC
NC
NC

t.67E-08

NC
NC
NC

2.62E-10
NC
NC
NC
NC

2.53E-09
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

2.79E-09

NC
NC

2.24E-06
2.82E-10

NC
2.15E-06

NC
NC

2.53E-09
NC

3.99E-07
NC
NC
NC
NC
NC
NC
NC

2.51 E-07

NC
NC

x'"NG--^

5.04E-06

Notes. -"• - — " • - . - Vx /'
Ing/Derm - Ingestlon/Dermal Contact.
NC - Not Calculated, no dose-response value or
not a constituent of potential concern In this
area/medium.
RME - Reasonable Maximum Exposure.
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TABLE 6-4
TOTAL POTENTIAL HAZARD INDEX
OUTDOOR WORKER • RME
SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

ENSR International
Page 1 of 2

Constituent

1 ,1 ,2,2-Tetrachloroethane
4-Methyl-2-pentanone
Arsenic
Benzene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)(luoranthene
Chlorobenzene
Chloroform
Copper
Dibenzofa ,h)anthracene
Dieldrin
Ethylbenzene
lndeno(1 ,2,3-cd)pyrene

Naphthalene
Tetrachloroethene

Toluene
Total 2,3,7.8-TCDD TEO
Total PCBs
Trichloroelhene

Vinyl chloride
Zinc

Total HI

Transect 3
Surface Soil

Ing/Derm.

NC

NC
NC

NC
NC
NC
NC

NC
NC
NC
NC
NC

NC
NC

NC

NC

NC
NC
NC

NC

NC
NC

NC

Inhalation

NC

NC
NC
NC
NC
NC
NC

NC

NC
NC
NC
NC
NC
NC
NC

NC

NC
NC
NC

NC

NC
NC

NC

Total
HO

NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

NC

NC
NC
NC

NC

NC
NC

NC

Transect 4
Surface Soil

Ing/Derm.

NC
NC
NC
NC
NC
NC
NC

NC

NC
NC
NC
NC
NC
NC

NC

NC

NC
NC
NC

NC

NC
NC

NC

Inhalation

NC

NC
NC

NC
NC
NC
NC

NC
NC
NC
NC
NC

NC
NC
NC

NC

NC
NC
NC

NC

NC
NC

NC

Total
HO

NC
NC
NC

NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

NC
NC

NC
NC
NC

NC

NC
NC

NC

Transect 6
Surface Soil

Ing/Derm. | Inhalation

NC

NC
NC

NC
NC
NC
NC

NC
NC
NC
NC
NC

NC
NC

NC

NC

NC
NC
NC

NC

NC
NC

NC

NC

NC
NC

NC
NC
NC
NC

NC

NC
NC
NC
NC
NC
NC
NC

NC

NC
NC
NC

NC

NC
NC

NC

Total
HQ
NC

NC
NC

NC
NC
NC
NC
NC

NC
NC
NC
NC
NC
NC

NC

NC

NC
NC
NC

NC

NC
NC

NC

Transect 7
Surface Soil

Ing/Derm. | Inhalation

NC
NC

5.59E-03
NC
NC
NC
NC

NC
NC
NC
NC
NC

NC
NC

NC

NC

NC
NC
NC

NC

NC
NC

5.59E-03

NC

NC
NC

NC
NC
NC
NC
NC

NC
NC
NC
NC

NC
NC

NC

NC
NC
NC
NC

NC
NC
NC

Total
HQ

NC

NC
5.59E-03

NC
NC
NC
NC

NC
NC
NC
NC
NC

NC
NC

NC

NC

NC
NC
NC

NC

NC
NC

NC |5.59E-03

Notes:
Ing/Derm - Ingestion/Dermal Contact.

HI - Hazard Index.
HO - Hazard Quotient.
NC - Not Calculated, no dose-response value or
not a constituent of potential concern in this
area/medium.

RME • Reasonable Maximum Exposure.
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TABLE 6-4
TOTAL POTENTIAL HAZARD INDEX
OUTDOOR WORKER - RME
SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

ENSR International
Page 2 of 2

Constituent

1 , 1 ,2,2-Tetrachloroethane
4-Methyl-2-pentanone
Arsenic

Benzene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Chlorobenzene

Chloroform
Copper
Dibenzo(a,h)anthracene
Dieldrin
Ethyl benzene
lndeno(1 ,2,3-cd)pyrene
Naphthalene
Tetrachloroethene

Toluene
Total 2.3,7.8-TCDD TEQ
Total PCBs
Trichloroethene

Vinyl chloride
Zinc

Total HI

SlteQ
Ground water
Inhalation HQ

NC

3.96E-05
NC

7.84E-03
NC
NC
NC

1.58E-03

NC
NC
NC
NC

NC
NC

7.66E-04

1 .25E-05
2.84E-04

NC
NC

NC

7.66E-05
NC

1 .06E-02

SlteH
Surface Soil

Ing/Derm.

NC

NC
2.39E-02

NC
NC
NC
NC

NC

NC
NC
NC
NC

NC
NC

NC

NC
NC
NC

2.50E-02

NC

NC
NC

4.89E-02

Inhalation

NC
NC
NC

NC
NC
NC
NC

NC

NC
NC
NC
NC

NC
NC
NC

NC

NC
NC
NC

NC

NC
NC

NC

Oroundwater
Inhalation

NC
NC
NC

7.84E-03
NC
NC
NC

2.67E-03

2.77E-02
NC
NC
NC

3.99E-05
NC

1.44E-03
NC

NC
NC
NC

NC
NC
NC

3.97E-02

Total
HQ
NC

NC
2.39E-OJ
7.84E-0:

NC
NC
NC

2.67E-03
2.77E-02

NC
NC
NC

3.99E-0£
NC

1 .44E-0!
NC

NC
NC

250E-02
NC

NC
NC

8.85E-OJ

Notes:

Sltel
Surface Soil

Ing/Derm.

NC

NC
NC

NC
NC
NC
NC
NC

NC
1.31E-01

NC
NC

NC
NC
NC

NC

NC
NC

1 .99E+00

NC

NC
- -NCTXj.

2.12E+00

Inhalation

NC
NC
NC
NC
NC
NC
NC

NC
NC
NC
NC
NC

NC
NC
NC

NC

NC
NC
NC

NC

NC
NC

NC

Groundwater
Inhalation

NC

NC
NC

6.72E-03
NC
NC
NC

1 .35E-02

NC
NC
NC
NC

NC
NC

NC
NC

NC
NC
NC

NC

7.66E-03
NC

2.79E-02

Total
HQ

NC

NC
NC

6.72E-03
NC
NC
NC

1.35E-02
NC

1.31E-01
NC
NC

NC
NC

NC

NC

NC
NC

1 .99E+00

NC

7.66E-03
•-"TIC--,.

2.15E+00

^-. ' ^^ -' '

SlteL
Surface Soil

Ing/Derm.

NC

NC
1.38E-02

NC
NC
NC
NC

NC

NC
NC
NC
NC

NC
NC

NC

NC

NC
NC

1.76E-02
NC

NC
NC

3.14E-02

Inhalation

NC

NC
NC

NC
NC
NC
NC

NC

NC
NC
NC
NC

NC
NC

NC

NC
NC
NC
NC

NC

NC
NC

NC

Groundwater
Inhalation

NC

NC
NC

5.60E-05
NC
NC
NC

NC

1.55E-03
NC
NC
NC

NC
NC
NC

NC

NC
NC
NC

NC

NC
NC

1.61E-03

Total
HQ

NC

NC
1.38E-02

5.60E-05
NC
NC
NC

NC

1.55E-03
NC
NC
NC

NC
NC

NC
NC

NC
NC

1.76E-02

NC

NC
NC

3.30E-02

Ing/Derm - Ingeslion/Dermal Contact.

HI - Hazard Index.
HQ - Hazard Quotient.
NC - Not Calculated, no dose-response value or
not a constituent of potential concern in this
area/medium.

RME - Reasonable Maximum Exposure.
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TABLE 6-5
TOTAL POTENTIAL CARCINOGENIC RISK
CONSTRUCTION WORKER - RME
SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

ENSR International
Page 1 ol 3

Constituent

1 ,1 ,2,2-Tetrachloroethane
1 ,4-Dichlorobenzene
2.4,5-TP (Silvex)
2.4,6-Trichlorophenol
2.4-Dichk>rophenol
2-Chlorophenol
2-Nitroaniline
3-Methylphenol/4-Methylphenol
4,4-DDE
4-Chtoroaniline
4-Methyl-2-pentanone
4-Nitroaniline
alpha-BHC
Antimony
Arsenic
Benzene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
beta-BHC
Cadmium
Carbazote
Chlorobenzene
Chloroform
Cis/Trans-1 ,2-Dichtoroethene
Copper
delta-BHC
Dibenzo(a.h)anthracene
Dieldrin
Ethylbenzene
Heptachlor
Heptachlor epoxide
lndeno(1 ,2.3-cd)pyrene
Lead
Molybdenum
Naphthalene
Nickel
Nitrobenzene
Pentachlorophenol
Phenol
Tetrachloroethene
Toluene
Total 2,3,7,8-TCDD TEO
Total PCBs
Trichtoroethene
Vanadium
Vinyl chloride
Zinc

Total Risk

Transect 3
Surface Soil

Ing/Derm.

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

1.77E-09
NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

1.77E-09

Inhalation

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

2.16E-11
NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

2.16E-11

Total
Risk

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

1.79E-09
NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

1.79E-09

Transect 4
Surface Soil

Ing/Derm.

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

4.02E-09
2.38E-08
2.25E-09

NC

NC

NC

NC

NC

NC

NC

NC

NC

3.54E-09
NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

3.36E-08

Inhalation

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

4.91E-11
2.91E-10
2.75E-11

NC

NC

NC

NC

NC

NC

NC

NC

NC

4.33E-11
NC

NC

NC

NC
NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

4.11E-10

Total
Risk

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

4.06E-09
2.41 E-08

2.27E-09
NC

NC

NC

NC

NC

NC

NC

NC

NC

358E-09
NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

3.40E-08

Transect 6
Surface Soil

Ing/Derm.

NC
NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

245E-08
NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC
NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

2.45E-08

Inhalation

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

300E-10
NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC
NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

3.00E-10

Total
Risk

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

248E-08
NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

248E-08

Notes:
ing/derm - Ingestion/Dermal.
NC - Not Calculated, no dose-response value
or not a constituent of potential concern in this
area/medium.
RME - Reasonable Maximum Exposure
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TABLE 6-5
TOTAL POTENTIAL CARCINOGENIC RISK
CONSTRUCTION WORKER - RME
SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

ENSR International
Page 2 of 3

Constituent

1 ,1 ,2,2-Tetrachtoroethane

1 ,4-Dichlorobenzene

2,4,5-TP (Silvex)

2,4,6-Trichlorophenol

2,4-Dichtorophenol
2-Chtorophenol

2-Nitroaniline

3-MethylphenoM-Melhylphenol

4,4-DDE

4-Chtoroaniline

4-Methyl-2-pentanone

4-Nrtroaniline

alpha-BHC

Antimony

Arsenic

Benzene

Benzo(a)anthracene

Benzo(a)pyrene

Benzo(b)fluorarrthene

Benzo(k)fluoranthene
beta-BHC

Cadmium

Carbazote
Chlorobenzene

Chloroform

Cis/Trans-1 ,2-Dichloroethene
Copper

delta-BHC

Dibenzo(a.h)anthracene
Dieldrin

Ethybenzene
Heptachtor

Heptachlor epoxide

lndeno(1 ,2,3-cd)pyrene

Lead

Molybdenum

Naphthalene
Nickel

Nitrobenzene

Pentachtorophenol
Phenol

Tetrachloroethene

Toluene

Total 2,3.7.8-TCDD TEQ

Total PCBs

Trichtoroethene
Vanadium

Vinyl chloride

Zinc

Total Risk

Transect?
Surface Soil

Ing/Derm.

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

1.54E-08

NC
NC

1.43E-06

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

2.97E-08

Inhalation

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

6.03E-09

NC
NC

1.75E-10

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

6.21 E-09

Notes:

Total
Risk

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

2.14E-08

NC
NC

1 .45E-08

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

3.59E-08

StteG
Groundwatsr

Ing/Derm.

NC

8.06E-09

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

9.98E-09

NC

NC

1.64E-08
NC

NC

NC

NC

7.06E-11

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

9.73E-07

NC

2.72E-09

NC

8.89E-06

NC

2.40E-10

NC

1.62E-09

NC

9.90E-06

Inhalation

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

1.78E-07

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

1.83E-09

NC

NC

NC

3.51 E-08

NC

4.46E-09

NC

2.19E-07

Total
Risk

NC

8.06E-09

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

9.98E-09

NC

NC

1.94E-07

NC

NC

NC

NC

7.06E-11

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

9.73E-07

NC

4.56E-09

NC

8.89E-06

NC

3.54E-08

NC

6.08E-09

NC

1.01E-05

SlteH
Surface Soil

Ing/Derm.

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

6.58E-08

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

3.56E-07

7.37E-09

NC

NC

NC

NC

4.30E-07

Inhalation

NC
NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

2.58E-08

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

5.23E-09

8.16E-11

NC

NC

NC

NC

3. 11 E-08

Groundwater
Ing/Derm

1.57E-10

2.69E-08

NC

2.59E-09

NC

NC

NC

NC

NC

NC

NC

NC

3.45E-10

NC

1.93E-08

1 .62E-08
NC

NC

NC

NC

NC

NC

5.26E-1 1

NC

1.68E-10

NC

NC

NC

NC

NC

NC

NC

3.11 E-09

NC

NC

NC

NC

NC

NC

2.42E-06

NC

NC

NC

2.26E-07

NC

593E-11

NC

NC

NC

271E-06

Inhalation

1 .27E-08

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

1 75E-07

NC

NC

NC

NC

NC

NC

NC

NC

1.38E-07

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

8.69E-09

NC

NC

NC

3.3SE-07

~.

Total
Risk

1.29E-08

2.69E-08

NC

259E-09

NC

NC

NC

NC

NC

NC

NC

NC

345E-10

NC

1.11E-07
1.91E-07

NC

NC

NC

NC

NC

NC

5.26E-1 ^

NC

1.39E-07

NC

NC

NC

NC

NC

NC

NC

311E-09

NC

NC

NC

NC

NC

NC

2.42E-06

NC

NC

NC

5.87E-07

745E-09

875E-09

NC

NC

NC

3.51E-06

ing/derm - IngestiorvtJermal.
NC - Not Calculated, no dose-response value
or not a constituent of potential concern in this _,
area/medium. 1

RME - Reasonable Maximum Exposure. |
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TABLE 6-5
TOTAL POTENTIAL CARCINOGENIC RISK
CONSTRUCTION WORKER - RME
SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

ENSR International
Page 3 of 3

Constituent

1 ,1 ,2,2-Tetrachloroethane
1 ,4-Dichlorobenzene
2,4.5-TP (Silvex)
2.4,6-TrichlofOphenol
2,4-Dichlorophenol

2-Chlorophenol
2-Nitroaniline
3-Methy1phenol/4-Methy1phenol
4,4-DDE
4-Chloroaniline
4-Methyl-2-pentanone
4-Nrtroaniline
alpha-BHC
Antimony
Arsenic
Benzene
3enzo(a)anthracene
Benzo(a)pyrene
3enzo(b)fluoranthene
3enzo(k)fluoranthene
beta-BHC
Cadmium
Carbazote
Chtoroberuene
Chloroform
Cis/Trans-1 ,2-Dichloroethene
Copper
delta-BHC
Dibenzo(a,h)anthracene
Dieldrin
Ethylbenzene
Heptachlor
Heptachlor epoxide
lndeno(1 ,2,3-cd)pyrene
Lead
Molybdenum
Naphthalene
Nickel
Nitrobenzene
Pentachtorophenol
Phenol
Tetrachloroethene
Toluene
Total 2,3.7,8-TCDD TEO
Total PCBs
Trichloroethene
Vanadium
Vinyl chloride
Zinc

Total Risk

Notes:

Sltel
Surface Soil

Ing/Denn.

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

1 .50E-08
NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

3.29E-06
5.88E-07

NC

NC

NC

NC

3.89E-06

Inhalation

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

1.83E-10
NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

4.83E-08
6.51 E-09

NC

NC

NC

NC

5.50E-08

Qroundwater
Ing/Derm.

NC

1.09E-07

NC

NC

NC

NC

NC

NC

5.62E-10
NC

NC

NC

1.24E-09
NC

NC

4.68E-09
NC

NC

NC

3.27E-10
9.80E-1 1

NC

1.49E-10
NC

NC

NC

NC

NC

NC

NC

NC

4.37E-10
1.98E-09

NC

NC

NC

NC

NC

NC

1.22E-07
NC

NC

NC

4.55E-06
286E-08
1.08E-10

NC

2.38E-08
NC

4.84E-06

Inhalation

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

5.06E-08
NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

1.58E-08
NC

6.59E-08
NC

1.32E-07

Total
Risk

NC

1 .09E-07
NC

NC

NC

NC

NC

NC

5.62E-10
NC

NC

NC

1.24E-09
NC

NC

5.53E-08
NC

1.52E-08
NC

3.27E-10
9.80E-11

NC

1 49E-10
NC

NC

NC

NC

NC

NC

NC

NC

437E-10
1 98E-09

NC

NC

NC

NC

NC

NC

1.22E-07
NC

NC

NC

7.89E-06
6.23E-07
1 .59E-08

NC

8.97E-08
NC

8.92E-06

SlteL
Surface Soil

Ing/Derm.

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

3.80E-08
NC

NC

4.76E-08
NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

8.85E-09
NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

5.19E-09
NC

NC

NC

NC

9.97E-08

Inhalation

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

1.49E-08
NC

NC

5.82E-10
NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

1.08E-IO
NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

5.74E-1 1
NC

NC

NC

NC

1.56E-08

Ground water
Ing/Derm.

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

2.00E-07
570E-10

NC

NC

NC

NC

NC

NC

NC

NC

9.00E-11
NC

NC

NC

NC

NC

NC

NC

NC
NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

2.00E-07

Inhalation

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

4.10E-09
NC

NC

NC

NC

NC

NC

NC

NC

495E-08
NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

5.36E-08

Total
Risk

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

2.53E-07
4.67E-09

NC

4.82E-08
NC

NC

NC

NC

NC

NC

4.96E-08
NC

NC

NC

8.96E-09
NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

5.24E-09
NC

NC

NC

NC

3.69E-07

ing/derm - Ingesbon/Dermal.
NC - Not Calculated, no dose-response value
or not a constituent of potential concern in this
area/medium.
RME - Reasonable Maximum Exposure
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TABLE 6-6
TOTAL POTENTIAL HAZARD INDEX
CONSTRUCTION WORKER • RME
SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

ENSR International
Page 1 of 3

Constituent

1 ,1 ,2,2-Tetrachk>ro«thane
1 ,4-Dichtorobenzene
2,4,5-TP (Silvex)

2.4,6-Trichtorophenol
2,4-Oichlorophenol
2-Chlorophenol

2-Nrtroaniline
3-MethylphencV4-Methylphenol

4,4-DDE
4-Chloroaniline

4-Methyl-2-pentanone
4-Nitroaniline

alpha-BHC
Antimony

Arsenic
Benzene
Benzo(a)anthracene
3enzo(a)pyrene

Benzo(b)fluoranthene
Benzo(k)tluoranthene
beta-BHC
Cadmium

Carbazole

Chlorobenzene
Chtorolorm

Cis/Trans- 1 ,2-Dichloroethene
Copper

dete-BHC
3ibenzo(a,h)anthracene
Dieldrin

Ethylbenzene
Heptachlor

Heptachtor epoxide
lndeno(1 ,2,3-cd)pyrene

Lead
Molybdenum

Naphthalene

Nickel
Nitrobenzene
Pentachlorophenol
Phenol

Tetrachloroethene
Toluene
Total 2,3.7 ,8-TCDDTEQ

Total PCBs
Trichloroethene
Vanadium

Vinyl chloride

Zinc

Total HI

Transect 3
Surface Soil

Ing/Derm.

NC

NC

NC

NC

NC
NC

NC

NC

NC

NC

NC

NC

NC

NC

NC
NC

NC
NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC
NC

NC
NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC
NC

NC

NC

NC

Inhalation

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC
NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC
NC

NC

NC
NC

NC

NC

NC

NC

NC

NC
NC

NC

NC

NC

NC
NC

NC

Total
HQ

NC

NC

NC

NC
NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC
NC

NC
NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC
NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC
NC

NC

NC

Transect 4
Surface Soil

Ing/Derm.

NC
NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC
NC
NC

NC
NC

NC
NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC
NC

NC
NC

NC

NC
NC

NC

Inhalation

NC
NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC
NC

NC

NC

NC

NC

NC

NC

NC

NC
NC

NC
NC

NC
NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC
NC

NC

NC

NC

Total
HQ

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC
NC
NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC
NC

NC

NC

NC

NC

NC

NC

NC

NC
NC

NC

NC

NC

NC

NC
NC

NC

Transects
Surface Soil

Ing/Derm.

NC
NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC
NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC
NC

NC

NC

NC
NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC
NC

NC
NC

NC

Inhalation

NC

NC
NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC
NC

NC
NC

NC
NC

NC

NC

NC
NC

NC

NC

NC

NC

NC

NC

NC

NC

NC
NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC
NC

NC

Total
HQ

NC

NC

NC

NC
NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC
NC
NC

NC
NC

NC
NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC
NC

NC

NC

NC

NC

NC

NC

NC

NC
NC

NC

NC
NC

NC

Notes:
HI - Hazard Index.

HQ - Hazard Quotient
ing/derm - Ingestion/Dermal.
NC - Not Calculated, no dose-response value
or not a constituent of potential concern in this
area/medium.

)ME - Reasonable Maximum Exposure
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TABLE 6-6
- TOTAL POTENTIAL HAZARD INDEX
CONSTRUCTION WORKER - RME
SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

ENSR International
Page 2 of 3

Constituent

1 .1 ,2,2-Tetrachloroethane

1 ,4-DichlOrobenzene
2,4,5-TP (Silvex)

2,4,6-Trichlorophenol
2.4-Dichlorophenol
2-Chlorophenol

2-Nitroaniline

3-Methylphenol/4-Methylphenol
4,4-DDE
4-Chtoroaniline
4-Methyl-2-pentanone
4-Nrtroaniline
alpha-BHC
Antimony

Arsenic
Benzene

Benzo(a)anthracene
3enzo(a)pyrene

Benzo(b)lluoranthene
Benzo(k)fluoranttiene
beta-BHC
Cadmium

Carbazote
Chlorobenzene
Chloroform
Cis/Trans-1 ,2-Dichtoroethene
Copper

delta-BHC
Dibenzo(a,h)anthracane
Dieldhn

Ethytoenzene
Heptachtor

Heptachlor epoxide

lndeno(1 ,2,3-cd)pyrene
Lead
Molybdenum
Naphthalene

Nickel
Nitrobenzene

Pentachlorophenol
Phenol
Tetrachloroethene
Toluene
Total 2,3,7 ,8-TCDD TEQ
Total PCBs
Trichloroethene

Vanadium

Vinyl chloride
Zinc

Total HI

Transect?
Surface Soil

Inn/Derm.

NC

NC

NC

NC
NC

NC

NC

NC

NC

NC

NC
NC

NC

NC

2.39E-03
NC

NC

NC

NC

NC

NC

NC

NC

NC

NC
NC

NC

NC

NC

NC

NC

NC

NC

NC

NC
NC

NC

NC

NC

NC
NC

NC

NC

NC

NC

NC

NC

NC

NC

2.39E-03

Inhalation

NC

NC

NC

NC

NC

NC

NC

NC

NC
NC

NC

NC
NC

NC

NC

NC
NC

NC

NC

NC

NC
NC

NC

NC

NC

NC
NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC
NC

NC

NC

NC

NC

NC
NC

NC

NC

NC

NC

NC

NC

Total
HO

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC
2.39E-03

NC

NC

NC

NC

NC

NC
NC

NC

NC

NC

NC
NC

NC

NC

NC

NC

NC

NC

NC

NC
NC

NC

NC

NC

NC

NC

NC
NC

NC

NC

NC

NC

NC

NC

2.39E-03

SlteG
Groundwater

IfiQrDflfnx

NC
7.84E-04

8.13E-05
NC

1 .28E-02
6.B6E-04

NC
2.40E-04

NC
2.10E-02
3.02E-05

NC

NC
NC

NC
2.56E-02

NC

NC

NC

NC

NC

NC

NC
4.55E-03

NC

NC
NC

4.41 E-04

NC

NC

NC

NC

NC

NC

NC
6.50E-05

3.62E-03
NC

NC
1.89E-02
7.31 E-05
3.67E-04
8.61 E-04

NC

NC
2.54E-04

6.36E-05
S.24E-05

NC

9.06E-02

Inhalation

NC
NC

NC

NC

NC

NC

NC

NC

NC

NC
8.55E-02

NC

NC

NC
NC

9.50E-01

NC

NC

NC

NC

NC

NC
NC

3.37E-01
NC
NC

NC

NC

NC

NC

NC

NC

NC

NC

NC
NC

9.93E-01
NC

NC

NC

NC
5.63E-04

3.08E-02
NC

NC

NC

NC
7.10E-04

NC

2.40E+OQ?

Total
HO

NC
7.84E-04

B.13E-05
NC

1.28E-02
6.86E-04

NC

2.40E-04

NC

2.10E-02
8.55E-02

NC

NC

NC

NC

9.76E-01
NC

NC

NC

NC

NC

NC

NC
3.41 E-01

NC
NC

NC
4.41E-04

NC

NC

NC

NC

NC

NC

NC

6.50E-05
9.97E-01

NC

NC

1.89E-02

7. 31 E-05
929E-04

3.16E-02
NC

NC

254E-04

6.36E-05
7.62E-04

J4C.

2.49E+OC

SlteH
Surface Soil

Ing/Derm.

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC
NC

NC

NC

NC

1.02E-02
NC

NC

NC

NC

NC

NC

NC

NC
NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC
NC

NC
NC

NC
NC

NC

NC

NC

NC

1 .29E-02
NC

NC

NC
NC

2.31 E-02

Inhalation

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC
NC

NC

NC

NC

NC

NC
NC

NC

NC
NC

NC

NC

NC
NC

NC
NC

NC

NC

NC

NC

NC

NC

NC

NC

Groundwater
Ing/Derm.

9 15E-07

2.61E-03
NC

NC

1.32E-03

NC

NC

NC

NC

220E-03
NC

NC

NC
294E-04

3.01E-03
2.52E-02

NC

NC

NC

NC

NC

NC

NC

5.14E-03
1.92E-04

NC
NC

NC

NC
NC

5.92E-04

NC
1.84E-03

NC

NC
NC

3.83E-03

NC
4.16E-04

4.70E-02
1 .60E-06

NC

NC

NC

NC
6.29E-05

NC

NC

NC

937E-02

Inhalation

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC
NC

NC

NC

NC

9.35E-01
NC

NC

NC

NC

NC
NC

NC

3.80E-01
2.12E+00

NC

NC

NC

NC

NC

2.29E-03

NC
NC

NC

NC
NC

9.95E-01
NC

NC

NC

NC

NC

NC
NC

NC

NC

NC

NC

NC

14.43E+00

Total
HO

9 15E-07

261E-03
NC

NC

1.32E-03
NC

NC

NC

NC

220E-03
NC

NC

NC
2.94E-04

1 32E-02
9 60E-01

NC

NC

NC

NC

NC
NC

NC

385E-01

2.12E+00
NC

NC
NC

NC

NC

2.89E-03
NC

1.84E-03
NC

NC
NC

9.99E-01
NC

4 16E-04

4.70E-02
1 60E-06

NC

NC

NC

1 29E-02
629E-05

NC

NC

, N6^

455E+00

Notes: V .-̂ "\̂  ^_S --• V____,'
HI - Hazard ln<Jex.

HO • Hazard Quotient
ing/derm - Ingestion/Dermal
NC - Not Calculated, no dose-response value
or not a constituent of potential concern in this
area/ medium.

RME - Reasonable Maximum Exposure
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TABLE 6-6
TOTAL POTENTIAL HAZARD INDEX
CONSTRUCTION WORKER - RME
SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

ENSR International
Page 3 of 3

Constituent

1 ,1 ,2,2-Tetrachloroethane
1 ,4-Dichlorobenzene
2,4,5-TP (Silvex)
2.4,6-Trichlorophenol
2.4-Dichlorophenol
2-Chlorophenol
2-Nrtroaniline

3-MethylphenoV4-Methylphenol
4.4-DDE
4-Chloroaniline

4-Methyl-2-pentanone
4-Nrtroaniline

alpha-BHC
Antimony

Arsenic
Benzene

Benzo(a)anthrac8ne
Benzo(a)pyrene
3enzo(b)fluoranthene
Benzo(k)fluoranthene
beta-BHC
Cadmium

Carbazole
Chtorobenzene
./ h lofoform

Cis/Trans-1 ,2-DichlOfoethene
Copper

delta-BHC

Dibenzo(a,h)anthracene
DiekJrin

Ethytoenzene
Heptachlor
Heptachlor epoxide

lndeno<1 ,2,3-cd)pyrene
Lead
Molybdenum
Naphthalene

Nickel

Nitrobenzene

Pentachlorophenol
Phenol
Tetrachtoroethene

Toluene
Total 2,3.7.8-TCDD TEO
Total PCBs

Trichtoroethene
Vanadium
Vinyl chloride
Zinc

Total HI

Sitel
Surface Soil

Ing/Derm.

NC
NC

NC

NC

NC

NC
NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC
NC

NC

NC
NC

NC

NC

NC

NC

NC

5.57E-02

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

1 .03E+00
NC

NC

NC
--NC

1.08E+00

Notes: v\ .

Inhalation

NC
NC

NC

NC

NC
NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC
NC

NC

NC

NC
NC

NC

NC

NC

NC

NC

NC

NC

NC

NC
NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC
NC

NC

Groundwater
Ing/Derm.

NC

1.06E-02
NC

NC

NC

NC

NC

NC
NC

3.40E-03
NC

NC

NC

NC

NC

7.28E-03
NC
NC

NC
NC

NC

1.27E-03
NC

7.91 E-03

NC
4.28E-04

NC

NC

NC

NC

NC

1.36E-05
1.17E-03

NC

NC

NC

NC

4.84E-04

NC

2.37E-03
NC

NC

NC

NC

5.01E-02
1.14E-04

NC
7.73E-04
1.01E-04

8.60E-02

Inhalation

NC
NC

NC

NC
NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

2.71 E-01

NC
NC

NC

NC

NC

NC

NC

5.85E-01
NC
NC

NC

NC

NC

NC

NC

NC
NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC
1.05E-02

NC

866E-OJ

Total
HQ

NC

1.06E-02
NC

NC

NC

NC

NC

NC
NC

3.40E-03
NC

NC

NC

NC

NC

2.78E-01
NC
NC

NC
NC

NC

1.27E-03
NC

5.93E-01
NC

4.28E-04

5.57E-02
NC

NC

NC

NC

1.36E-05
1.17E-03

NC

NC

NC

NC

4.84E-04

NC

2.37E-03
NC

NC

NC

NC

1.08E+OC
1.14E-04

NC

1.13E-02
1.04 E-94

2.04E+OC

SrteL
Surface Soil

Ing/Derm.

NC
NC

NC

NC

NC
NC

NC

NC

NC

NC

NC

NC

NC

NC

5.92E-03
NC

NC

NC
NC

NC

NC

NC

NC

NC

NC

NC
NC

NC

NC

NC

NC
NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

9.08E-03
NC

NC

NC

\ NC

V50E-02

Inhalation

NC

NC

NC

NC

NC

NC

NC
NC

NC

NC

NC

NC

NC

NC

NC
NC

NC
NC

NC

NC
NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC
NC

NC

Groundwater
Ing/Derm. I Inhalation

NC

NC

NC

NC
2.77E-04

NC

NC

NC

NC
1.41E-04

NC

NC

NC

NC

3.10E-02
8.86E-04

NC
NC

NC

NC

NC
NC

NC
NC

1.03E-04

NC

NC

NC

NC

NC

NC
NC

NC

NC

NC

NC

NC

6.70E-02

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC
NC

9.94E-02

NC

NC

NC

NC
NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

2.19E-02

NC
NC

NC

NC

NC

NC

NC

NC

7.58E-01
NC

NC

NC

NC

NC

NC

NC

NC

NC
NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC
NC

7.80E-01

Total
HQ

NC

NC

NC

NC
277E-04

NC

NC

NC

NC
1 41E-04

NC

NC

NC

NC

370E-02
2.28E-02

NC
NC

NC
NC

NC

NC

NC

NC

758E-01
NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

670E-02

NC

NC
NC

NC

NC

NC

9.08E-03
NC

NC
NC

NC

8.95E-01

^ >
HI - Hazard Index. ~

HQ - Hazard Quotient
ing/derm - IngestiorVDermal
NC - Not Calculated, no dose-response value
or not a constituent of potential concern in this
area/medium

RME - Reasonable Maximum Exposure
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TABLE 6-7
TOTAL POTENTIAL CARCINOGENIC RISK
TRESPASSING TEEN - RME
SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

ENSR International

Constituent

1 ,1 ,2.2-Tetrachloroethane
4-Methyl-2-pentanone
Arsenic
Benzene
Benzo(a)pyrene
Chlorobenzene
Chloroform
Copper
Dibenzo(a,h)anthracene
Elhylbenzene
Naphthalene
Tetrachloroethene
Toluene
Total 2.3.7.8-TCDD TEQ
Total PCBs
Trichloroethene
Vinyl chloride

Total Risk

SlteG
Groundwater

Inhalation Risk

NC
NC
NC

6.16E-10
NC

NC
NC
NC
NC

NC

NC
1.71E-11

NC
NC
NC

5.83E-11
2.02E-10

SlteH
Surface Soil

Ing/Derm. | Inhalation

NC

NC
6.88E-07

NC
NC

NC

NC
NC
NC

NC

NC

NC
NC

2.49E-06
6.22E-08

NC
NC

8.94E-10 || 3.24E-06

NC

NC
6.95E-10

NC
NC

NC

NC
NC
NC

NC

NC

NC

NC
1.41E-10
2.20E-12

NC

NC

8.38E-10

Groundwater
Inhalation

2.90E-11
NC
NC

6.16E-10
NC

NC

7.59E-10
NC
NC

NC

NC

NC
NC
NC
NC

2.40E-11
NC

Total
Risk

2.90E-11
NC

6.88E-07
6.16E-10

NC

NC

7.59E-10
NC
NC

NC

NC

NC

NC
2.49E-06
6.22E-08
2.40E-11

NC

1.43E-09 |3.24E-06

Sltel
Surface Soil

Ing/Derm. | Inhalation

NC

NC
NC
NC

1.17E-07
NC
NC
NC
NC

NC

NC

NC

NC
2.30E-05
4.97E-06

NC

NC

2.81 E-05

NC

NC
NC

NC
6.46E-12

NC

NC
NC
NC

NC

NC

NC
NC

1.70E-09
2.30E-10

NC
NC

1.94E-09

Groundwater
Inhalation

NC

NC
NC

5.28E-10
NC

NC

NC
NC
NC

NC

NC

NC

NC
NC
NC

2.19E-10
2.02E-08

Total
Risk

NC
NC
NC

5.28E-10
1.17E-07

NC
NC
NC
NC

NC

NC
NC

NC
2.30E-05
4.97E-06
2.19E-10
2.02E-08

2.10E-08 |2.81E-05

SlteL
Surface Soil

Ing/Derm. | Inhalation

NC

NC
3.98E-07

NC
3.71 E-07

NC

NC
NC

6.89E-08
NC

NC

NC
NC
NC

4.38E-08
NC

NC

8.81 E-07

NC

NC
2.68E-10

NC
1.05E-11

NC

NC
NC

1.95E-12
NC
NC

NC

NC
NC

1.03E-12
NC
NC

2.82E-10

Groundwater
Inhalation

NC
NC
NC

4.40E-12
NC

NC
4.25E-11

NC
NC

NC

NC

NC

NC
NC
NC

NC
NC

4.69E-11

Total
Risk

NC

NC
3.98E-07
440E-12
3.71 E-07

NC

4.25E-11
NC

6.89E-08
NC

NC

NC
NC
NC

4.38E-08
NC

NC

8.81E-07

Notes: "̂ ^^
Ing/Derm - Ingestion/Dermal Contact.
RME - Reasonable Maximum Exposure.
NC - Not Calculated, no dose-response value or not a constituent of potential concern in this area/medium.
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TABLE 6-8
TOTAL POTENTIAL HAZARD INDEX
TRESPASSING TEEN - RME
SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

ENSR International

Constituent

1,1 ,2,2-Tetrachloroethane
4-Methyl-2-pentanone
Arsenic

Benzene
Benzo(a)pyrene

Chlorobenzene
Chloroform
Copper
Dibenzo(a,h)anthracene
Ethyl benzene
Naphthalene
Tetrachloroethene

Toluene
Total 2,3,7,8-TCDD TEQ
Total PCBs
Trichloroethene
Vinyl chloride

Total

SlteG
Qroundwater
Inhalation HQ

NC
1.51E-06

NC
3.00E-04

NC

6.05E-05
NC
NC
NC

NC

2.93E-05
4.79E-07
1 .08E-05

NC
NC

NC
2.93E-06

4.05E-04

SlteH
Surface Soil

Ing/Derm.

NC
NC

9.72E-03
NC
NC

NC

NC
NC
NC

NC

NC

NC
NC
NC

9.90E-03
NC
NC

1 .96E-02

Inhalation

NC
NC
NC

NC
NC

NC

NC
NC
NC

NC

NC

NC
NC
NC
NC

NC
NC

NC

Groundwater
Inhalation

NC
NC
NC

3.00E-04
NC

1 .02E-04

1.06E-03
NC
NC

1.53E-06
5.52E-05

NC

NC
NC
NC
NC
NC

1 .52E-03

Total
HQ

NC

NC
9.72E-03
3.00E-04

NC
1 .02E-04

1.06E-03
NC
NC

1.53E-06

5.52E-05

NC
NC
NC

9.90E-03

NC
NC

2.11E-02

Sttel
Surface Soil

Ing/Derm.

NC
NC
NC

NC
NC

NC

NC
5.33E-02

NC

NC

NC

NC

NC
NC

7.90E-01
NC
NC

8.43E-01

Inhalation

NC
NC
NC

NC
NC

NC

NC
NC
NC

NC

NC

NC
NC
NC
NC

NC
NC

NC

Groundwater
Inhalation

NC
NC
NC

2.57E-04
NC

5.16E-04

NC
NC
NC

NC

NC

NC

NC
NC
NC
NC

2.93E-04

1 .07E-03

Total
HQ

NC

NC
NC

2.57E-04
NC

5.16E-04

NC
5.33E-02

NC

NC

NC

NC
NC
NC

7.90E-01
NC

2.93E-04

8.44E-01

SlteL
Surface Soil

Inp/Derm.

NC
NC

5.62E-03
NC
NC

NC

NC
NC
NC

NC

NC

NC

NC
NC

6.97E-03
NC
NC

1.26E-02

Inhalation

NC
NC
NC

NC
NC

NC

NC
NC
NC

NC

NC

NC
NC
NC
NC

NC

NC

NC

Groundwater
Inhalation

NC
NC
NC

2.14E-06
NC

NC

5.92E-05
NC
NC

NC

NC

NC

NC
NC
NC

NC
NC

6.14E-05

Total
HQ

NC

NC
5.62E-03

2.14E-06
NC

NC

5.92E-05
NC
NC
NC

NC

NC
NC
NC

6.97E-03
NC
NC

1 .27E-02

Notes:
HI - Hazard Index.
HQ - Hazard Quotient.

Ing/Derm - Ingestion/Dermal Contact.
RME - Reasonable Maximum Exposure.

NC - Not Calculated, no dose-response value or not a constituent of potential concern in this area/medium.
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ENSR International

TABLE 6-9
TOTAL POTENTIAL CARCINOGENIC RISK
RECREATIONAL TEEN - RME
SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

J Dead Creek and Borrow Pit Lake Sediment

Arsenic II
Total RGBs ||
Total Risk ||
Notes:
RME - Reasonable Maximum Exposure,
(a) - Based on exposure scenario assumptions,

Wading
2.05E-07
9.70E-08

3.02E-07

Swimming
1 .03E-07
4.85E-08

1.51E-07

Total Risk
3.08E-07
1.45E-07

4.53E-07

Swimming potential risk is equal to 1/2 wading potential risk.
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ENSR International

TABLE 6-10
TOTAL POTENTIAL HAZARD INDEX
RECREATIONAL TEEN - RME
SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

Constituent

Arsenic
Total PCBs

Dead Creek and Borrow Pit Lake Sediment
Wading
2.90E-03
1 .54E-02

Total HI || 1 .83E-02

Swimming

1.45E-03
7.71 E-03
9.16E-03

Total HQ
4.35E-03
2.31 E-02
2.75E-02

Notes:
HQ - Hazard Quotient.
HI - Hazard Index.
NC - Not Calculated, no dose-response value or not a constituent of potential concern in this area/medium.
RME - Reasonable Maximum Exposure,
(a) - Based on exposure scenario assumptions, Swimming potential risk is equal to 1/2 wading potential risk.
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ENSR International

TABLE 6-11
TOTAL POTENTIAL CARCINOGENIC RISK
RECREATIONAL FISHER - RME
SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

Constituent
Arsenic
Total PCBs
Total Risk

Dead Creek and Borrow Pit Lake
Sediment
3.42E-07
2.41 E-07
5.83E-07

Fish

3.31 E-05
NC

3.31 E-05

Total Risk
3.34E-05
2.41 E-07

3.36E-05

Notes:
NC - Not Calculated, no dose-response value or not a constituent of potential concern in this area/medium.
RME - Reasonable Maximum Exposure.
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ENSR International

TABLE 6-12
TOTAL POTENTIAL HAZARD INDEX
RECREATIONAL FISHER - RME
SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

Constituent
Arsenic
Total PCBs
Total HI

II
II

I
II

Dead Creek and Borrow Pit Lake
Sediment
1 .78E-03
1 .40E-02
1 .58E-02

Fish

1.71E-01
NC

1.71E-01

Total HQ
1 .73E-01
1 .40E-02
1.87E-01

Notes:
HI - Hazard Index.
HQ - Hazard Quotient.
NC - Not Calculated, no dose-response value or not a constituent ol potential concern in this area/medium.
RME - Reasonable Maximum Exposure.
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TABLE 6-13
TOTAL POTENTIAL CARCINOGENIC RISK
RESIDENTIAL RECEPTORS - RME
SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

ENSR International
Page 1 of 2

Constituent

Arsenic
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Dibenzo(a,h)anthracene
Dieldrin
lndeno(1 ,2,3-cd)pyrene

Total:

SiteN
Surface Soil

NC
NC

9.74E-07
NC

3.25E-07
NC
NC

1 .30E-06

Inhalation | Total Risk

NC
NC

5.36E-11
NC

1.79E-11
NC
NC

7.15E-11

NC
NC

9.74E-07
NC

3.25E-07
NC
NC

Transect 3
Surface Soil

NC
NC

7.68E-07
1.18E-07
2.95E-07

NC
NC

1.30E-06 || 1.18E-06

Inhalation
NC
NC

2.82E-11
4.34E-12
1.08E-11

NC
NC

4.34E-11

Total Risk

NC
NC

7.68E-07
1.18E-07
2.95E-07

NC
NC

Transect 4
Surface Soil

NC
1 .27E-06
1.03E-05
8.30E-07
6.79E-07

NC
2.82E-07

1.18E-06 || 1.34E-05

Inhalation

NC
4.66E-11
3.80E-10
3.05E-1 1
2.49E-11

NC
1.04E-11

4.92E-10

Total Risk

NC
1.27E-06
1.03E-05
8.30E-07
6.79E-07

NC
2.82E-07

1.34E-05

Notes: • -
NC - Not Calculated, no dose-response
value, or not a constituent ol potential
concern in this area/medium.
RME - Reasonable Maximum Exposure.
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TABLE 6-13
TOTAL POTENTIAL CARCINOGENIC RISK
RESIDENTIAL RECEPTORS - RME
SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

ENSR International
Page 2 of 2

Constituent
Arsenic
3enzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Dibenzo(a,h)anthracene
Dieldrin
lndeno(1.2,3-cd)pyrene

Total:

Transect 5
Surface Soil

NC
NC

1 .OOE-06
NC

5.61 E-07
1.95E-06

NC
3.52E-06

Inhalation

NC
NC

3.69E-11
NC

2.06E-11
5.63E-1 1

NC
1.14E-10

Total Risk

NC
NC

1. OOE-06
NC

5.61 E-07
1 .95E-06

NC
3.52E-06

Transect 6
Surface Soil

NC
1.24E-06
1.06E-05
1.30E-06
9.74E-07

NC
1.74E-07
1.43E-05

Inhalation

NC
4.56E-11
3.90E-10
4.77E-11
3.58E-11

NC
6.40E-12
5.26E-10

Total Risk
NC

1.24E-06
1.06E-05
1 .30E-06
9.74E-07

NC
1.74E-07
1.43E-05

Notes: -^^

Transect 7
Surface Soil

8.09E-06
5.61 E-07
6.20E-06
6.49E-07
5.90E-07

NC
1.86E-07
1.63E-05

Inhalatlon

7.86E-09
2.06E-11
2.28E-10
2.39E-11
2.17E-11

NC
6.83E-12
8.16E-09

Produce
5.33E-05

NC
NC
NC
NC
NC
NC

5.33E-05

Total Risk
6.14E-05
5.61 E-07
6.20E-06
6.50E-07
5.90E-07

NC
1.86E-07
6.96E-05

•«=r
NC - Not Calculated, no dose-response
value, or not a constituent of potential
concern in this area/medium.
RME - Reasonable Maximum Exposure.
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TABLE 6-14
TOTAL POTENTIAL HAZARD INDEX
RESIDENTIAL RECEPTORS - RME
SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

ENSR International
Page 1 of 2

Constituent

Arsenic
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Dibenzo(a,h)anthracene
Dieldrin
lndeno(1 ,2,3-cd)pyrene

SiteN
Surface Soil

NC
NC
NC
NC
NC
NC
NC

Total Hl:|| NC

Inhalation | Total HQ
NC
NC
NC
NC
NC
NC
NC

NC
NC
NC
NC
NC
NC
NC

Transect 3
Surface Soil | Inhalation | Total HQ

NC
NC
NC
NC
NC
NC
NC

NC | NC || NC

NC
NC
NC
NC
NC
NC
NC

NC

NC
NC
NC
NC
NC
NC
NC

Transect 4
Surface Soil

NC
NC
NC
NC
NC
NC
NC

NC || NC

Inhalation 1 Total HQ
NC
NC
NC
NC
NC
NC
NC

NC

NC
NC
NC
NC
NC
NC
NC

NC

Notes:
HI - Hazard Index.
HQ - Hazard Quotient.
NC - Not Calculated, no dose-response
value, or not a constituent of potential
concern In this area/medium.
RME - Reasonable Maximum Exposure.
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TABLE 6-14
TOTAL POTENTIAL HAZARD INDEX
RESIDENTIAL RECEPTORS - RME
SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

ENSR International
Page 2 of 2

Constituent
Arsenic
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Dibenzo(a,h)anthracene
Dieldrin
lndeno(1 ,2,3-cd)pyrene

Total HI:

Transect 5
Surface Soil

NC
NC
NC
NC
NC

1.96E-02
NC

1 .96E-02

Inhalation
NC
NC
NC
NC
NC
NC
NC

NC

Total HQ
NC
NC
NC
NC
NC

1 .96E-02
NC

Transect 6
Surface Soil

NC
NC
NC
NC
NC
NC
NC

1.96E-02H NC

Inhalation] Total HQ
NC
NC
NC
NC
NC
NC
NC

NC

NC
NC
NC
NC
NC
NC
NC

Transect 7
Surface Soil I Inhalation | Produce | Total HQ

1 .46E-01
NC
NC
NC
NC
NC
NC

NC || 1.46E-01

NC
NC
NC
NC
NC
NC
NC

NC

5.13E-02
NC
NC
NC
NC
NC
NC

1.97E-01
NC
NC
NC
NC
NC
NC

5.13E-02| 1.97E-01
Notes:
HI - Hazard Index.
HQ - Hazard Quotient.
NC - Not Calculated, no dose-response
value, or not a constituent of potential
concern in this area/medium.
RME - Reasonable Maximum Exposure.
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TABLE 6-15
TOTAL POTENTIAL CARCINOGENIC RISK
INDOOR WORKER - MLE
SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

V.,
ENSR International

Constituent

1 ,1 ,2,2-Tetrachloroethane
4-Methyl-2-pentanone
Benzene
Chlorobenzene
Chloroform
Ethylbenzene
Naphthalene
Tetrachloroethene
Toluene
Trichloroethene
Vinyl chloride

Total

Notes:

SlteG
Groundwater

Inhalation Risk

NC
NC

2.68E-08
NC

NC

NC

NC

3.51E-10
NC

7.61 E-10
2.93E-09

3.09E-08

SlteH
Groundwater

Inhalation Risk

3.56E-10
NC

2.68E-08
NC

1.96E-08
NC

NC

2.24E-10
NC

NC

NC

4.70E-08

Site)
Groundwater

Inhalation Risk

NC

NC

8.02E-09
NC

NC

NC

NC

NC

NC

1.06E-09
5.04E-08

5.95E-08

SlteL
Groundwater

Inhalation Risk

NC

NC

2.54E-10
NC

2.70E-09
NC

NC

NC

NC

NC

NC

2.95E-09

MLE - Most Likely Exposure.
NC - Not Calculated, no dose-response value or not a constituent of potential concern in this area/medium.
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TABLE 6-16
TOTAL POTENTIAL HAZARD INDEX
INDOOR WORKER - MLE
SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

ENSR International

Constituent

1 ,1 ,2,2-Tetrachloroethane
4-Methyl-2-pentanone
Benzene
Chlorobenzene
Chloroform
Ethylbenzene
Naphthalene
Tetrachloroethene
Toluene
Trichloroethene
Vinyl chloride

Total HI

SlteG
Groundwater
Inhalation HQ

NC

1 .44E-04
2.05E-02
1 .96E-03

NC

NC

9.77E-04

1 .54E-05
3.21 E-04

NC

6.66E-05

2.40E-02

SlteH
Groundwater
Inhalation HQ

NC

NC

2.05E-02
5.32E-03
4.30E-02
6.62E-05
2.30E-03
9.82E-06

NC

NC

NC

7.11E-02

Sltel
Groundwater
Inhalation HQ

NC

NC

6.12E-03
6.58E-03

NC

NC

NC

NC

NC

NC

1.15E-03

1.38E-02

SlteL
Groundwater
Inhalation HQ

NC
NC

1 .94E-04
NC

5.91 E-03
NC

NC

NC

NC

NC

NC

6.10E-03

Notes:
HI - Hazard Index.
HO - Hazard Quotient.
MLE - Most Likely Exposure.
NC - Not Calculated, no dose-response value or not a constituent of potential concern in this area/medium.
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TABLE 6-17
TOTAL POTENTIAL CARCINOGENIC RISK
OUTDOOR WORKER - MLE
SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

ENSR International
Page 1 of 2

Constituent

1 .1 ,2.2-Tetrachloroethane
4-Methyl-2-pentanona
Arsenic
Benzene
Benzo(a)anthracene
3enzo(a)pyrene
Benzo(b)(luoranlhene
Chlorobenzene
Chloroform
Copper
Dibenzo(a,h)anlhracene
Dieldrin
Ethylbenzene
lndeno(1 ,2,3-cd)pyrene
Naphthalene
Tetrachloroethene
Toluene
Total 2,3,7.8-TCDD TEO
Total PCBs
Trichloroethene
Vinyl chloride
Zinc

Transect 3
Surface Soil

Ing/Derm. | Inhalation

NC

NC

NC

NC

NC

7.46E-09
NC

NC

NC
NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

Total || 7.46E-09

NC

NC

NC

NC

NC
2.13E-12

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

Total
Risk

NC

NC

NC

NC

NC

7.47E-09
NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC
NC

Transect 4
Surface Soil

Ing/Derm. | Inhalation

NC

NC

NC

NC

NC

3.21 E-08
NC

NC

NC

NC

7.08E-09
NC

NC

NC

NC

NC

NC

NC

NC

NC

NC
NC

2.13E-12 |7.47E-09|| 3.92E-08

NC

NC

NC

NC

NC

9.19E-12
NC

NC

NC

NC

2.03E-12
NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

1.12E-11

Total
Risk

NC

NC

NC

NC

NC

3.22E-08
NC

NC

NC

NC

7.08E-09
NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

3.92E-08

Transect 6
Surface Soil

Ing/Derm. | Inhalation

NC

NC

NC

NC

NC

2.75E-08
NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

2.75E-08

NC

NC

NC

NC

NC

7.85E-12
NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

Total
Risk

NC

NC

NC

NC

NC

2.75E-08
NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC
NC

7.85E-12 |2.75E-08

Transect 7
Surface Soil

Ing/Derm. | Inhalation

NC

NC

1.01E-07
NC

NC
2.04E-08

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

1.21E-07

NC

NC

7.53E-10
NC

NC
5.83E-12

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC
NC

7.59E-10

Total
Risk

NC
NC

1 .02E-07
NC

NC
2.04E-08

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC
NC

1 .22E-07

Notes:
Ing/Derm • Ingestion/Dermal Contact.
MLE - Most Likely Exposure.
NC - Not Calculated, no dose-response value or
not a constituent ol potential concern in this
area/medium.
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TABLE 6-17
TOTAL POTENTIAL CARCINOGENIC RISK
OUTDOOR WORKER - MLE
SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

ENSR International
Page 2 of 2

Constituent

1 ,1 ,2,2-Tetrachloroethane
4-Methyl-2-pentanone
Arsenic
Benzene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene

Chlorobenzene

Chloroform
Copper
Dibenzo(a.h)anthracene
Dieldrin

Elhylbenzene
lndeno(1,2.3-cd)pyrene
Naphthalene
Tettachloroelhene
Toluene
Total 2,3,7,8-TCDD TEQ
Total PCBs
Trichloroethene

Vinyl chloride
Zinc

Total

SlteG
Groundwater

Inhalation Risk

NC

NC
NC

5.50E-10
NC
NC
NC

NC

NC
NC
NC
NC

NC
NC

NC

2.02E-11
NC
NC
NC

5.71E-11
4.21E-10

NC

1.05E-09

SlteH
Surface Soil

Ing/Derm.

NC

NC
2.31 E-07

NC
NC
NC
NC

NC

NC
NC
NC
NC

NC
NC

NC

NC

NC
1.09E-06
2.71 E-08

NC

NC
NC

1 .35E-06

Inhalation

NC
NC

2.58E-09

NC
NC
NC
NC

NC

NC
NC
NC
NC

NC
NC
NC

NC

NC
6.02E-10
9.95E-12

NC

NC
NC

3.19E-09

Groundwater
Inhalation

6.64E-11

NC
NC

1 .24E-09
NC
NC
NC

NC

8.22E-10
NC
NC
NC
NC
NC

NC

NC

NC
NC
NC
NC
NC
NC

2.13E-09

Total
Risk

6.64E-11

NC
2.33E-07

1.24E-09
NC
NC
NC

NC

8.22E-10
NC
NC
NC

NC
NC

NC

NC

NC
1 .09E-06
2.71 E-08

NC
NC
NC

1.35E-06

Sltel
Surface Soil

Ing/Derm.

NC

NC
NC

NC
NC

3.43E-08
NC

NC

NC
NC
NC
NC
NC
NC

NC

NC

NC
6.83E-06
1 .28E-06

NC
NC
NC

8.15E-06

Inhalation

NC

NC
NC

NC
NC

1.92E-11
NC

NC

NC
NC
NC
NC
NC
NC

NC

NC

NC
4.94E-09
6.17E-10

NC

NC
NC

5.57E-09

Groundwater
Inhalation

NC

NC
NC

3.62E-10
NC
NC
NC

NC

NC
NC
NC
NC

NC
NC
NC

NC

NC
NC
NC

6.78E-11
6.50E-09

NC

6.93E-09

Total
Risk

NC

NC
NC

3.62E-10
NC

3.43E-08
NC

NC

NC
NC
NC
NC
NC
NC

NC

NC

NC
6.84E-06
1 .28E-06
6.78E-11
6.50E-09

NC

8.16E-06

SlteL
Surface Soil

Ing/Derm.

NC

NC
3.37E-07

NC
NC

1 .25E-07
NC

NC

NC
NC

2.48E-08
NC

NC
NC

NC

NC

NC
NC

2.01 E-08

NC

NC
NC

5.07E-07

Inhalation

NC

NC
2.51 E-09

NC
NC

3.58E-11
NC

NC

NC
NC

7.09E-12
NC

NC
NC

NC

NC
NC
NC

4.93E-12
NC
NC
NC

2.56E-09

Qroundwater
Inhalation

NC
NC
NC

1.37E-11
NC
NC
NC

NC

1.36E-10
NC
NC
NC
NC
NC

NC

NC

NC
NC
NC
NC
NC
NC

Total
Risk

NC

NC
3.39E-07
1.37E-11

NC
1 .25E-07

NC

NC

1.36E-10
NC

2.48E-08
NC

NC
NC
NC

NC

NC
NC

2.01 E-08

NC
NC
NC

1.50E-10 |5.10E-07

Notes:
Ing/Derm - Ingestion/Dermal Contact.

MLE - Most Likely Exposure.
NC - Not Calculated, no dose-response value or
not a constituent of potential concern in this
area/medium.
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TABLE 6-18
TOTAL POTENTIAL HAZARD INDEX
OUTDOOR WORKER - MLE
SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

ENSR International
Page 1 of 2

Constituent

1 ,1 .2,2-Tetrachloroethane

4-Methyl-2-pentanone
Arsenic
Benzene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)lluoranthene

Chlorobenzene

Chloroform
Copper
Dibenzo(a,h)anthracene
Dieldrin

Ethylbenzene
lndeno(1 ,2,3-cd)pyrene

Naphthalene
Tetrachloroethene

Toluene
Total 2,3,7,8-TCDD TEQ
Total PCBs

Trichloroethene

Vinyl chloride
Zinc

Total HI

Transect 3
Surface Soil

Ing/Derm.

NC
NC
NC

NC
NC
NC
NC

NC

NC
NC
NC
NC

NC
NC

NC

NC
NC
NC
NC

NC

NC
NC

NC

Inhalation

NC

NC
NC
NC
NC
NC
NC

NC

NC
NC
NC
NC
NC
NC
NC

NC

NC
NC
NC

NC

NC
NC

NC

Total
HQ

NC

NC
NC

NC
NC
NC
NC

NC

NC
NC
NC
NC

NC
NC

NC

NC
NC
NC
NC

NC

NC
NC

NC

Transect 4
Surface Soil

Ing/Derm.

NC

NC
NC
NC
NC
NC
NC

NC
NC
NC
NC
NC

NC
NC

NC
NC

NC
NC
NC

NC
NC
NC

NC

Inhalation

NC

NC
NC

NC
NC
NC
NC

NC

NC
NC
NC
NC

NC
NC

NC

NC
NC
NC
NC

NC

NC
NC

NC

Total
HQ

NC

NC
NC
NC
NC
NC
NC

NC

NC
NC
NC
NC
NC
NC

NC

NC
NC
NC
NC

NC

NC
NC

NC

Transect 6
Surface Soil

Ing/Derm. | Inhalation

NC

NC
NC

NC
NC
NC
NC

NC

NC
NC
NC
NC

NC
NC

NC

NC
NC
NC
NC

NC

NC
NC

NC

NC

NC
NC

NC
NC
NC
NC

NC

NC
NC
NC
NC

NC
NC
NC

NC
NC
NC
NC

NC

NC
NC J
NC

Total
HQ

NC
NC
NC

NC
NC
NC
NC

NC

NC
NC
NC
NC

NC
NC

NC

NC
NC
NC
NC

NC

NC
NC

NC

Transect 7
Surface Soil

Ing/Derm.

NC

NC
2.25E-03

NC
NC
NC
NC

NC

NC
NC
NC
NC

NC
NC

NC
NC

NC
NC
NC

NC

NC
NC

2.25E-03

Inhalation

NC
NC
NC

NC
NC
NC
NC

NC

NC
NC
NC
NC

NC
NC

NC
NC

NC
NC
NC

NC
NC
NC

NC

Total
HQ

NC

NC
2.25E-03

NC
NC
NC
NC

NC

NC
NC
NC
NC

NC
NC

NC

NC
NC
NC
NC

NC

NC
NC

2.25E-03

Notes:
Ing/Derm - Ingestion/Dermal Contact.

HI - Hazard Index.

HQ - Hazard Quotient.

MLE - Most Likely Exposure.
NC - Not Calculated, no dose-response value or
not a constituent ol potential concern in this
area/medium.
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TABLE 6-18
TOTAL POTENTIAL HAZARD INDEX
OUTDOOR WORKER - MLE
SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

ENSR International
Page 2 of 2

Constituent

1 ,1 ,2,2-Tetrachloroethane
4-Methyl-2-pentanone
Arsenic
Benzene
Benzo(a)anthracene
3enzo(a)pyrene
Benzo(b)fluoranthene
Chlorobenzene
Chloroform
Copper
Dibenzo(a , h)anlhracene
Dieldrin

Ethylbenzene
lndeno(1 ,2.3-cd)pyrene

Naphthalene
Tetrachloroethene

Toluene
Total 2,3,7,8-TCDD TEQ
Total PCBs
Trichloroethene

Vinyl chloride
Zinc

Total HI

SlteG
Groundwater
Inhalation HQ

NC

2.45E-06
NC

4.20E-04
NC
NC
NC

1.01E-04

NC
NC
NC
NC

NC
NC

4.86E-05
8.87E-07

1.67E-05
NC
NC

NC

9.58E-06
NC

5.99E-04

SlteH
Surface Soil

Ing/Derm.

NC

NC
5.12E-03

NC
NC
NC
NC
NC

NC
NC
NC
NC

NC
NC

NC

NC

NC
NC

6.77E-03

NC

NC
NC

1.19E-02

Inhalation

NC

NC
NC

NC
NC
NC
NC

NC

NC
NC
NC
NC
NC
NC

NC

NC

NC
NC
NC

NC

NC
NC

NC

Groundwater
Inhalation

NC

NC
NC

9.45E-04
NC
NC
NC

2.50E-04

1 .80E-03
NC
NC
NC

3.54E-06
NC

1 .04E-04

NC
6.26E-07

NC
NC

NC

NC
NC

3.10E-03

Total
HQ
NC

NC
5.12E-03
9.45E-04

NC
NC
NC

2.50E-04

1 .80E-03
NC
NC
NC

3.54E-(K
NC

1.04E-0'
NC

6.26E-07
NC

6.77E-03
NC

NC
NC

1.50E-0;

Sltel
Surface Soil

Ing/Derm.

NC
NC
NC

NC
NC
NC
NC

NC

NC
4.03E-02

NC
NC

NC
NC

NC

NC

NC
NC

3.21 E-01

NC

NC
NC

3.61E-01

Inhalation

NC

NC
NC

NC
NC
NC
NC

NC

NC
NC
NC
NC
NC
NC

NC

NC

NC
NC
NC

NC
NC
NC

NC

Groundwater
Inhalation

NC
NC
NC

2.76E-04
NC
NC
NC

3.02E-04

NC
NC
NC
NC

NC
NC

NC

NC

NC
NC
NC

NC
1.48E-04

NC

7.26E-04

Total
HQ
NC

NC
NC

2.76E-04
NC
NC
NC

3.02E-04

NC
4.03E-02

NC
NC

NC
NC

NC

NC

NC
NC

3.21E-01
NC

1.48E-04
NC

3.62E-01

SlteL
Surface Soil

Ing/Derm.

NC

NC
7.48E-03

NC
NC
NC
NC

NC

NC
NC
NC
NC
NC
NC

NC

NC

NC
NC

5.02E-03
NC

NC
NC

1.25E-02

Inhalation

NC
NC
NC

NC
NC
NC
NC
NC

NC
NC
NC
NC

NC
NC

NC

NC

NC
NC
NC

NC

NC
NC

NC

Groundwater
Inhalation

NC

NC
NC

1 .05E-05
NC
NC
NC

NC
2.97E-04

NC
NC
NC

NC
NC

NC

NC

NC
NC
NC
NC

NC
NC

3.08E-04

Total
HQ

NC
NC

7.48E-03
1 .05E-05

NC
NC
NC

NC
2.97E-04

NC
NC
NC

NC
NC
NC

NC

NC
NC

5.02E-03
NC

NC
NC

1 .28E-02

Notes:
Ing/Derm - Ingestion/Dermal Contact.

HI - Hazard Index.
HO -Hazard Quotient

MLE - Most Likely Exposure.
NC - Not Calculated, no dose-response value or
not a constituent of potential concern in this
area/medium.
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TABLE 6-19
TOTAL POTENTIAL CARCINOGENIC RISK
CONSTRUCTION WORKER - MLE
SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

ENSR International
Page 1 of 3

II Transacts
H Surface Soil I Total

1 .1 ,2,2-Tetrachloroethane
1 ,4-Dichlorobenzene
2,4,5-TP (Silvex)
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2-Chlorophenol
2-Nitroaniline
3-Methy1phenol/4-Methytphenol
4.4-DDE
4-Chloroaniline
4-Methyl-2-pentanone
4-Nitroaniline

alpha-BHC
Antimony
Arsenic
Benzene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
beta-BHC
Cadmium
Carbazole
Chlorobenzene
Chloroform
Cis/Trans-1 .2-Dichloroethene
Copper
delta-BHC
Dibenzo(a,h)anthracene
Jieldnn

Ethylbenzene
Heptachlor
Heptachlor epoxide
lndeno(1 ,2,3-cd)pyrene
Lead
Molybdenum
Naphthalene
Nickel
Nitrobenzene
Pentachlorophenol
Phenol
Tetrachtoroethene
Toluene
Total 2.3,7,8-TCDD TEO
Total PCBs
rrichloroethene

Vanadium
Vinyl chloride
Zinc

Total Risk

Notes:

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

3.49E-10
NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC
NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

3.49E-10

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

3.42E-12
NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

3.42E-12

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

3.53E-10
NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

3.53E-10

Transect 4
Surface Soil

Ing/Derm.

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

3.27E-10
1.55E-09
2.73E-10

NC

NC

NC

NC

NC

NC

NC

NC

NC

6.10E-10
NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

2.76E-09

Inhalation

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

3.19E-12
1.52E-11
2.67E-12

NC

NC

NC

NC

NC

NC

NC

NC

NC

5.97E-12
NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

2.70E-1 1

Total
Risk

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

3.30E-10
1.57E-09
2.76E-10

NC

NC

NC

NC

NC

NC

NC

NC

NC

6.16E-10
NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

279E-09

Transect 6
Surface Soil

Ing/Derm.

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

1 .29E-09
NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

1 29E-09

Inhalation

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

1.26E-11
NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

1.26E-11

Total
Risk

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

1 .30E-09
NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

1.30E-09

Ing/Derm - Ingestion/Dermal Contact.
MLE - Most Likely Exposure.
NC - Not Calculated, no dose-response value
or not a constituent of potential concern in this
area/medium
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TABLE 6-19
TOTAL POTENTIAL CARCINOGENIC RISK
CONSTRUCTION WORKER - MLE
SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

ENSR International
Page 2 of 3

Constituent

1 , 1 ,2.2-Tetrachloroethane
1 ,4-Dichtorobenzene

2.4,5-TP (Silvex)

2,4,6-Trichlorophenol

2,4-Dichlorophenol

2-Chlorophenol

2-Nrtroaniline

3-Methylphenol/4-Methylphenol

4,4-DDE

4-Chloroaniline

4-Methy1-2-pentanone

4-Nitroaniline

alpha-BHC

Antimony
Arsenic

Benzene

3enzo(a)anthracene

Benzo(a)pyrene

Benzo(b)ftuoranthene

3enzo(k)fluoranthene
beta-BHC

Cadmium

Carbazole

Chtorobenzene
Chloroform

Cis/Trans-1 .2-Dichtoroethene
Copper

delta-BHC

Dibenzo(a. h)anthracene
DieWrin

Ethylbenzene
Heptachlor

Heptachlor epoxide

lndeno(1 ,2.3-cd)pyrene

Lead

Molybdenum

Naphthalene

Nickel

Nitrobenzene

Pentachlorophenol

Phenol

Tetrachloroethene

Toluene

Total 2,3,7,8-TCDD TEO

Total PCBs

Trichtoroethene
Vanadium

Vinyl chloride
Zinc

Total Risk

Transect?
Surface Soil

Ing/Derm.

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC
3.32E-09

NC

NC

9.54E-10

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

4.28E-09

Inhalation

NC
NC
NC
NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

1.21E-09

NC

NC

9.33E-12

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

1.22E-09

Total
Risk

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

4.53E-09

NC

NC

9.63E-10

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

5.49E-09

SlteG
Groundwater

Ing/Derm.

NC
4.03E-09

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

4.99E-09

NC

NC

8.22E-09

NC

NC

NC

NC

3.53E-1 1

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC
2.46E-07

NC

1.36E-09

NC

445E-06

NC

1.20E-10

NC

8.08E-10
NC

4.71 E-06

Inhalation

NC
NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

5.33E-08

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

5.50E-10

NC

NC

NC

1 05E-08

NC

1.34E-09

NC

6.57E-08

Total
Risk

NC

4.03E-09

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

4.99E-09

NC

NC

6.15E-08

NC

NC

NC

NC

3.53E-11

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

2.46E-07

NC

1.91E-09

NC

4.45E-06

NC

1 .07E-08

NC

2.15E-09

NC

4.78E-06

SrteH

Surface Soil
Ing/Derm.

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

7.59E-09

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

5.70E-08

1.16E-09

NC

NC

NC

NC

6.57E-08

Inhalation

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

275E-O9

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

6.44E-10

1 06E-11

NC

NC

NC

NC

341E-09

Groundwater
Ing/Derm.

7.84E-11

1 34E-08

NC

1 .30E-09

NC

NC

NC

NC

NC

NC

NC

NC

1.73E-10

NC

967E-09

8.09E-09

NC

NC

NC

NC

NC

NC

2.63E-11

NC

8.39E-11

NC

NC

NC

NC

NC

NC

NC

1.56E-09

NC

NC

NC

NC

NC

NC

9.73E-07

NC

NC

NC

1.13E-07

NC

2.96E-11

NC

NC

NC

1 12E-06

Inhalation

3.81 E-09

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

5.25E-08

NC

NC

NC

NC

NC

NC

NC

NC

4.15E-08

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

261E-09

NC

NC

NC

1.00E-07

Total
Risk

389E-09

1.34E-08

NC

1.30E-09

NC

NC

NC

NC

NC

NC

NC

NC

1.73E-10

NC

200E-08
606E-08

NC

NC

NC

NC

r
N<?-S

2.63E-11

NC

4 16E-08

NC

NC

NC

NC

NC

NC

NC

1 56E-09

NC

NC

NC

NC

NC

NC

9.73E-07

NC

NC

NC

1 70E-07

1.17E-09

264E-09

NC

NC

NC

1.29E-06

Notes:

Ing/Derm - Ingestion/Dermal Contact.

MLE - Most Likely Exposure.
NC - Not Calculated, no dose-response value
or not a constituent of potential concern in this
area/medium.
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TABLE 6-19
TOTAL POTENTIAL CARCINOGENIC RISK
CONSTRUCTION WORKER - MLE
SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

ENSR International
Page 3 of 3

Constituent

1 ,1 ,2,2-Tetrachloroethane
1 ,4-Dichlorobenzene
2,4,5-TP (Silvex)
2,4.6-Trichlorophenol
2,4-Dichlorophenol
2-Chtorophenol
2-Nitroaniline
3-Methylphenol/4-Methylphenol
4.4-DDE
4-Chloroaniline
4-Methyl-2-pentanone
4-Nitroaniline
alpha-BHC
Antimony
Arsenic
Benzene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
3enzo(k)f!uoranthene
beta-BHC
Cadmium
Carbazole
Chlorobenzene
Chloroform
Cis/Trans-1 ,2-Dichloroethene
Copper
delta-BHC
Dibenzo(a.h)anthracene
Dieldrin
Ethylbenzene
Heptachtor
Heptachlor epoxide
lndeno(1 ,2,3-cd)pyrene
Lead
Molybdenum
Naphthalene
Nickel
Nitrobenzene
Pentachlorophenol
Phenol
Tetrachtoroethene
Toluene
Total 2,3,7.8-TCDD TEQ
Total PCBs
Trichloroethene
Vanadium
Vinyl chloride
Zinc

Total Risk

Sltel
Surface Soil

Ing/Derm.

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

1.60E-09
NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

3.57E-07
5.49E-08

NC

NC

NC

NC

4.14E-07

Inhalation

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

1.S7E-11
NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

4.03E-09
5.04E-10

NC

NC

NC

NC

4.55E-09

Groundwater
Ing/Derm.

NC

4.45E-08
NC

NC

NC

NC

NC

NC

2.81E-10
NC

NC

NC

6.11E-10
NC

NC

2.10E-09
NC

NC

NC

1.64E-10
4.90E-11

NC

7.45E-11
NC

NC

NC

NC

NC

NC

NC

NC

2.19E-10
9.91E-10

NC

NC

NC

NC

NC

NC

4.01 E-08

NC

NC

NC

2.28E-06
1.43E-08
3.11E-11

NC

9.21 E-09

NC

2.39E-06

Inhalation

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

1.36E-08
NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

2.74E-09
NC

1 .53E-08
NC

3.16E-08

Total
Risk

NC

4.45E-08
NC

NC

NC

NC

NC

NC

2.81E-10
NC

NC

NC

6.11E-10
NC

NC

1.57E-08
NC

1.62E-09
NC

1.64E-10
4.90E-1 1

NC

745E-11
NC

NC

NC

NC

NC

NC

NC

NC

219E-10
9.91E-10

NC

NC

NC

NC

NC

NC

4.01 E-08

NC

NC

NC

2.64E-06
6.98E-08
2.77E-09

NC

2.45E-08
NC

2.84E-06

SlteL
Surface Soil

Ing/Derm.

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

1.11E-08
NC

NC

5.87E-09
NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

1.16E-09
NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

8.60E-10
NC

NC

NC

NC

1.90E-08

Inhalation

NC
NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

402E-09
NC

NC

5.74E-11
NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

1.14E-11
NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

7.89E-12
NC

NC

NC

NC

410E-09

Groundwater
Ing/Derm.

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

9.98E-08
2.85E-10

NC

NC

NC

NC

NC

NC

NC

NC

4.50E-11
NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

1.00E-07

Inhalation

NC
NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

1 .23E-09
NC

NC

NC

NC

NC

NC

NC

NC

1.48E-08
NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

1.61E-08

Total
Risk

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

1.15E-07
1 .52E-09

NC

5.92E-09
NC

NC

NC

NC

NC

NC

1 .49E-08
NC

NC

NC

1.17E-09
NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

8.68E-10
NC

NC

NC

NC

1 .39E-07

Notes:
Ing/Derm - Ingestion/Dermal Contact.
MLE - Most Likely Exposure.
NC - Not Calculated, no dose-response value
or not a constituent of potential concern in this
area/medium.
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TABLE 6-20
TOTAL POTENTIAL HAZARD INDEX
CONSTRUCTION WORKER - MLE
SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

ENSR International
Page 1 of 3

ConstRuent

1 .1 ,2.2-Tetrachbroethane

1 ,4-Dichkxobenzene
2,45-TP (Sirvex)
2.4,6-Trichlorophenol
2,4-Dichtorophenol
2-Chkxophenol
2-Nltroanibne
3-MethylpherxjW-Methylphenol
4,4-OOE
4-Chtoroaniline
4-Methyl-2-pentanone
4-Nrtroaniline
alpha-BHC
Antimony
Arsenic
Benzene
Benzo(a)anthracene
3enzo(a)pvrene
Benzo{b)fluoranthene
Benzo{k)fluoranlhene
beta-BHC
Cadmium
Carbazole
Chlorobenzene
Chloroform
Cis/Trans-1 ,2-Dehtoroethene
Copper
delta-BHC

Dibenzo(a,h)anthracene
DiekJrin
Ethylbenzene
Heptachkx
Heptachlor epoxxte
lndeno(1 Z3-cd)pyrene
Lead
Morybdenum
Naphthalene
Nickel
Nitrobenzene
Pentachtorophenol
Phenol
Tetrachtoroethene
Toluene
Total 2,3,7.8-TCDD TEQ
Total PCBs
Trichtoroethene
Vanadium
Vinyl chloride
Zinc

Total HI

TrancectS
Surface Soil

Ing/Derm.

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

Inhalation

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

Total
HQ

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

Transect 4
Surface Soil

Ing/Derm.

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

Inhalation

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

Total
HO

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

Transect 6
Surface Soil

Ing/Derm.

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

Inhalation

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

Total
HQ

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

Notes:
HO - Hazard Quotient
HI - Hazard Index.
Ing/Derm - Ingestran/Dermal Contact.
MLE - Most Likely Exposure.
NC - Not Calculated, no dose-response value
or not a constituent of potential concern in this
area/medium
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TABLE 6-20
TOTAL POTENTIAL HAZARD INDEX
CONSTRUCTION WORKER - MLE
SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

ENSR International
Page 2 of 3

Constituent

1 .1 .2,2-Tetrachkxoethane
1 ,4-Dichlorobenzene
2.4.5-TP (Silvex)
2,4,6-Trichlorophenol
2.4-DichkYOphenol
2-Chtorophenol
2-Nitroaniline
3-MethylphenoV4-Meihylphenol
4,4-DDE

4-Chtoroaniline
4-Methyl-2-pentanone
4-Nitroaniline
alpha-BHC
Antimony
Arsenic
Benzene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
beta-BHC
Cadmium
Carbazole
Chtorobenzene
Chloroform
Cis/Trans-1 ,2-Dichloroethene
Copper
delta-BHC
Dibenzo(a,h)anthracene
Dieldrin
Ethytoenzene
Heptachlor
Heptachlor epoxide
IndenoO ,2,3-cd)pyrene
Lead
Molybdenum
Naphthalene
Nickel
Nitrobenzene
Pentachlorophenol
Phenol
Tetrachtoroethene
Toluene
Total 2,3,7,8- TCDD TEQ
Total PCBs
Trichtoroethene
Vanadium
Vinyl chloride
Zinc

Total HI

Transect 7 | Site G
Surface Soil

Ing/Derm.

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

517E-04
NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

5.17E-04

Inhalation

NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

NC

Total 1 Groundmter 1 Total
HO 1 Ing/Derm. | Inhalation | HO

NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

5.17E-04
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

5.17E-04

NC
3.92E-04
4.06E-05

NC
6.40E-03
3.43E-04

NC
1.20E-04

NC
1.05E-02
1.51E-05

NC
NC
NC
NC

1.28E-02
NC
NC
NC
NC
NC
NC

NC
2.28E-03

NC
NC
NC

2. 21 E-04

NC
NC
NC
NC
NC
NC
NC

3.25E-05
1.91 E-03

NC
NC

4.78E-03
3.65E-05
1.B3E-04
4.30E-04

NC
NC

1.27E-04
3.1BE-OS
2.62E-05

NC

4.06E-02

NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

2.56E-02
NC
NC
NC
NC

2.85E-01
NC
NC
NC
NC
NC
NC
NC

1.01E-01
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

2.98E-01
NC
NC
NC
NC

1.69E-04
9.23E-03

NC
NC
NC
NC

2.13E-04
NC

7.19E-01

NC
3.92E-04
4.06E-05

NC
6.40E-03
3.43E-04

NC
1 .20E-04

NC
1 .05E-02
2.57E-02

NC
NC
NC
NC

2.98E-01
NC
NC
NC
NC
NC
NC
NC

1.03E-01
NC
NC
NC

2.21 E-04

NC
NC
NC
NC
NC
NC
NC

3.25E-05
3.00E-01

NC
NC

4.78E-03
3.65E-05
3.52E-04
9.66E-O3

NC
NC

1 .27E-04
3.18E-05
2.39E-04

NC

7.60E-01

SttcH
Surface Soil

Ing/Derm.

NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

1.18E-O3
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

2.03E-03
NC
NC
NC
NC

3.21 E-O3

Inhalation

NC
NC
NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

Groundwater
Ing/Derm.

4.57E-07
1.31E-03

NC

NC

6.58E-04
NC

NC

NC

NC

1.10E-03
NC

NC

NC

1.47E-04
1.50E-03
1.26E-02

NC

NC

NC

NC

NC

NC

NC

2.57E-03
9.62E-O5

NC

NC

NC

NC

NC

2.96E-04
NC

9.21 E-04

NC

NC

NC

1.92E-03
NC

208E-O4
1 .89E-02
8.00E-07

NC

NC

NC

NC

3.14E-05
NC

NC

NC

4.23E-02

Inhalation

NC
NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

2.81 E-01
NC

NC

NC

NC

NC

NC

NC

1.14E-01
6.36E-01

NC

NC

NC

NC

NC

6.88E-O4
NC

NC

NC

NC

NC

298E-01
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC „

J.SSE+OO

Total
HO

4.57E-07
1 31 E-03

NC
NC

6.58E-04
NC
NC
NC
NC

1.10E-03
NC
NC
NC

1.47E-04

268E-03
2 93E-01

NC
NC
NC
NC
NC
NC
NC

1.17E-01
6.36E-01

NC
NC
NC
NC
NC

984E-04
NC

9.21 E-04

NC
NC
NC

300E-01
NC

208E-04

1 89E-02
800E-07

NC
NC
NC

2.03E-03
3.14E-05

NC
NC

"" NC ̂

1.38E+00

Notes: -- ^ '
HO • Hazard Quotient
HI - Hazard Index.
Ing/Derm - IngestkxVDermal Contact.
MLE - Most Likely Exposure.
NC - Not Calculated, no dose-response value
or not a constituent of potential concern in this
area/medium.
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TABLE 6-20
TOTAL POTENTIAL HAZARD INDEX
CONSTRUCTION WORKER - MLE
SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

ENSR International
Page 3 of 3

Constituent

1 .1 ,2.2-Tetrachloroethane
1 ,4-Dichlorobenzene
2.4,5-TP (Silvex)
2,4,6-Tricntorophenol
2,4-Dichtorophenol
2-Chtorophenol
2-Nitroaniline
3-MethylphenoM-Methyiphenol
4,4-DDE
4-Chtoroaniline
4-Methy(-2-pentanone
4-Nitioaniline
alpha-BHC
Antimony
Arsenic
Benzene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
BenzoflOfluoranthene
beta-BHC
Cadmium
Carbazole
Chtorobenzene
Chloroform
C is/Trans- 1 i-Dchtoroetnene
Copper
delta-BHC
Dibenzo(a.h)anthracene
Dieldrin
Ethybenzene
Heptachtor
Heptachlor epoxide
lndeno(1 ,2.3-cd)pyrene
Lead
Molybdenum
Naphthalene
Nickel
Nitrobenzene
Pentachlorophenol
Phenol
Tetrachtoroethene
Toluene
Total 2,3,7,8-TCDD TEQ
Total PCBs
Trichbroethene
Vanadium
Vinyl chloride
Zinc

ToUIHI

Site I
Surface Soil

Ing/Derm.

NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

9.20E-03
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

9.62E-02
NC
NC
NC
NC

1.05E-01

Inhalation

NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

NC
NC

NC
NC
NC
NC
NC

NC

Ground water
Ing/Derm.

NC
433E-03

NC

NC
NC
NC
NC
NC
NC

1 .45E-03
NC
NC
NC
NC
NC

3.27E-03
NC
NC
NC
NC
NC

3.28E-04
NC

2.78E-03
NC

1.41E-04
NC
NC
NC
NC
NC

6.81 E-06
5.86E-04

NC
NC
NC
NC

1.36E-04
NC

7.80E-04
NC
NC

NC
NC

2.51 E-02
3.30E-05

NC
2.99E-04
2.80E-05

3.92E-02

Inhalation

NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

7.28E-02
NC
NC
NC
NC
NC
NC
NC

1.23E-01
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

NC
NC
NC
NC
NC

2.43E-03
NC

1 .99E-01

Total
HQ

NC
4.33E-03

NC
NC
NC
NC
NC
NC
NC

1.45E-03
NC
NC
NC
NC
NC

7.61 E-02
NC
NC
NC
NC
NC

3-28E-04
NC

1.26E-01
NC

1.41E-04
9.20E-03

NC
NC
NC
NC

6.81 E-06
5.86E-04

NC
NC
NC
NC

1.36E-04
NC

7.80E-04
NC
NC
NC
NC

1.21E-01
3.30E-05

NC
2.73E-03
2.80E-05

3.43E-01

SlteL
Surface Soil

Ing/Derm.

NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

1.72E-03
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

NC
NC

1 51E-03
NC
NC
NC
NC

3.23E-03

Inhalation

NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

NC
NC
NC
NC
NC

NC

Groundwater
Ing/Derm.

NC
NC
NC
NC

1.39E-04
NC
NC
NC
NC

7.03E-05
NC
NC
NC
NC

1.55E-02
4.43E-04

NC
NC
NC
NC
NC
NC
NC
NC

5.16E-05
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

3.35E-02
NC
NC
NC
NC
NC
NC

NC
NC
NC
NC
NC

497E-02

Inhalation

NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

6.58E-03
NC
NC
NC
NC
NC
NC
NC
NC

227E-01
NC
NC
NC
NC
NC
NC
NC
NC

NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

NC
NC
NC
NC
NC

2.34E-01

Total
HO

NC

NC
NC

NC
1.39E-04

NC
NC
NC
NC

703E-05
NC
NC
NC
NC

1 72E-02
703E-O3

NC
NC
NC
NC
NC
NC
NC
NC

2.28E-01
NC
NC
NC
NC
NC
NC
NC

NC
NC
NC
NC
NC

3.35E-02
NC
NC
NC
NC
NC
NC

1.51E-03
NC
NC
NC
NC

2.87E-01

Notes:
HQ - Hazard Quotient
HI • Hazard Index.
Ing/Derm - Ingestion/Dermal Contact
MLE - Most Likely Exposure.
NC - Not Calculated, no dose-response value
or not a constituent of potential concern in this
area/medium.
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TABLE 6-21
TOTAL POTENTIAL CARCINOGENIC RISK
TRESPASSING TEEN - MLE
SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

ENSR International

Constituent

1 ,1 ,2.2-Tetrachloroethane
4-Methyl-2-pentanone
Arsenic
Benzene
Benzo(a)pyrene
Chlorobenzene
Chloroform
Copper
Dibenzo(a,h)anlhracene
Ethylbenzene
Naphthalene
Tetrachloroethene
Toluene
Total 2,3,7,8-TCDD TEQ
Total PCBs
Trichloroethene
Vinyl chloride

Total Risk

SlteG
Groundwater

Inhalation Risk

NC

NC
NC

2.20E-11
NC

NC

NC
NC
NC
NC

NC

8.10E-13
NC
NC
NC

2.29E-12
1.69E-11

4.20E-11

SlteH
Surface Soil

Ing/Derm.

NC
NC

6.14E-08
NC
NC

NC

NC
NC
NC

NC
NC

NC

NC
2.73E-07
6.99E-09

NC
NC

3.41 E-07

Inhalation

NC
NC

1.03E-10
NC
NC

NC

NC
NC
NC

NC

NC
NC

NC
2.41 E-11
3.98E-13

NC
NC

1.28E-10

Groundwater
Inhalation

2.66E-12
NC
NC

4.95E-11
NC

NC

3.29E-11
NC
NC

NC

NC

NC

NC
NC
NC

NC
NC

8.51 E-11

Total
Risk

2.66E-12
NC

6.15E-08
4.95E-11

NC

NC

3.29E-1 1
NC
NC
NC

NC

NC

NC
2.73E-07
6.99E-09

NC
NC

3.42E-07

Sltel
Surface Soil

Ing/Demi.

NC

NC
NC

NC
8.73E-09

NC

NC
NC
NC

NC
NC

NC

NC
1.71E-06
3.31 E-07

NC
NC

2.05E-06

Inhalation

NC
NC
NC

NC
7.69E-13

NC

NC
NC
NC

NC

NC

NC

NC
1.98E-10
2.47E-11

NC
NC

2.23E-10

Groundwater
Inhalation

NC

NC
NC

1.45E-11
NC

NC

NC
NC
NC

NC

NC
NC

NC
NC
NC

2.72E-12
2.60E-10

2.78E-10

Total
Risk

NC

NC
NC

1.45E-11
8.73E-09

NC

NC
NC
NC

NC
NC

NC

NC
1.71E-06
3.31 E-07
2.72E-12
2.60E-10

2.05E-06

SlteL
Surface Soil

Ing/Derm.

NC

NC
8.97E-08

NC
3.19E-08

NC

NC
NC

6.32E-09
NC

NC

NC
NC
NC

5.19E-09
NC
NC

1.33E-07

Inhalation

NC

NC
1.01E-10

NC
1.43E-12

NC

NC
NC

2.84E-13
NC

NC

NC

NC
NC

1.97E-13
NC
NC

1.02E-10

Groundwater
Inhalation

NC
NC
NC

5.50E-13
NC

NC
5.44E-12

NC
NC

NC

NC

NC

NC
NC
NC

NC
NC

5.99E-12

Total
Risk

NC
NC

8.98E-08
5.50E-13
3.19E-08

NC

5.44E-12
NC

6.32E-09
NC
NC

NC

NC
NC

5.19E-09
NC
NC

1.33E-07

Notes:
Ino/Derm - Ingestion/Dermal Contact.
MLE - Most Likely Exposure.
NC - Not Calculated, no dose-response value or not a constituent of potential concern in this area/medium.
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TABLE 6-22
TOTAL POTENTIAL HAZARD INDEX
TRESPASSING TEEN - MLE
SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

ENSR International

Constituent

1,1,2,2-Tetrachloroethane

4-Methyl-2-pentanone
Arsenic

Benzene
Benzo(a)pyrene

Chlorobenzene

Chloroform
Copper
Dibenzo(a,h)anthracene
Ethylbenzene

Naphthalene

Tetrachloroethene

Toluene
Total 2.3,7,8-TCDD TEQ
Total PCBs

Trichloroethene

Vinyl chloride

Total

SlteG
Groundwater
Inhalation HQ

NC
6.23E-08

NC

1 .07E-05
NC

2.57E-06

NC

NC
NC

NC

1 .24E-06

2.26E-08
4.25E-07

NC

NC

NC

2.44E-07

1.53E-05

SlteH
Surface Soil

Ing/Derm.

NC

NC

8.68E-04
NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

1.11E-03
NC

NC

1 .98E-03

Inhalation

NC

NC
NC

NC
NC

NC

NC
NC
NC

NC

NC

NC
NC
NC
NC

NC

NC

NC

Groundwater
Inhalation

NC

NC
NC

2.41 E-05

NC

6.37E-06

4.58E-05
NC
NC

9.01 E-08

2.65E-06
NC

1 .60E-08
NC
NC

NC
NC

7.90E-05

Total
HQ

NC

NC

8.68E-04

2.41 E-05

NC

6.37E-06
4.58E-05

NC

NC

9.01 E-08

2.65E-06

NC

1 .60E-08
NC

1.11E-03

NC

NC

Site)
Surface Soil

Ing/Derm.

NC
NC
NC
NC
NC

NC

NC
6.84E-03

NC

NC

NC

NC

NC
NC

5.27E-02

NC

NC

2.06E-03|| 5.95E-02

Inhalation

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

Groundwater
Inhalation

NC

NC

NC

7.04E-06
NC

7.70E-06

NC

NC

NC

NC

NC

NC

NC

NC
NC

NC

3.77E-06

1 .85E-05

Total
HQ

NC

NC

NC

7.04E-06
NC

7.70E-06

NC

6.84E-03
NC

NC

NC

NC

NC

NC

5.27E-02

NC

3.77E-06

5.96E-02

SlteL
Surface Soil

Ing/Derm.

NC

NC
1.27E-03

NC
NC
NC

NC
NC
NC

NC

NC

NC

NC
NC

8.25E-04

NC

NC

2.09E-03

Inhalation

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

Notes:

Groundwater
Inhalation

NC

NC

NC

2.67E-07
NC

NC

7.58E-06
NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

7.85E-06

Total
HQ

NC

NC
1 .27E-03
2.67E-07

NC

NC

7.58E-06
NC

NC

NC

NC

NC

NC

NC

8.25E-04

NC

NC

2.10E-03

HI - Hazard Index.

HQ - Hazard Quotient.

Ing/Derm - Ingestion/Dermal Contact.

MLE - Most Likely Exposure.

NC - Not Calculated, no dose-response value or not a constituent of potential concern in this area/medium.

MLE teen summary.xls\NC
December 29, 2000

Revision 0



ENSR International

TABLE 6-23
TOTAL POTENTIAL CARCINOGENIC RISK
RECREATIONAL TEEN - MLE
SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

Constituent
Arsenic I
Total PCBs J
Total Risk J

Dead Creek and Borrow Pit Lake Sediment
Wading
4.50E-08
1.17E-08

| 5.68E-08

Swimming (a)
2.25E-08
5.87E-09
2.84E-08

Total Risk
6.75E-08
1 .76E-08
8.51 E-08

Notes:
MLE - Most Likely Exposure,
(a) - Based on exposure scenario assumptions, swimming potential risk is equal to 1/2 wading potential risk.
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TABLE 6-24
TOTAL POTENTIAL HAZARD INDEX
RECREATIONAL TEEN - MLE
SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

S
Dead Creek and Borrow Pit Lake Sediment

Wading
6.37E-04
1.87E-03
2.50E-03

Swimming (a)
3.18E-04
9.34E-04
1 .25E-03

Total HQ
9.55E-04
2.80E-03
3.76E-03

Notes:
HI - Hazard Index.
HQ - Hazard Quotient.
MLE - Most Likely Exposure.
NC - Not Calculated, no dose-response value or not a constituent of potential concern in this area/medium,
(a) - Based on exposure scenario assumptions, swimming potential risk is equal to 1/2 wading potential risk.
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TABLE 6-25
TOTAL POTENTIAL CARCINOGENIC RISK
RECREATIONAL FISHER - MLE
SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

Constituent

Arsenic
Total PCBs
Total Risk

Notes:
NC - Not Calculated, no dose
MLE - Most Likely Exposure.

» Dead Creek and Borrow Pit Lake
Sediment

I
6.54E-09
2.69E-09
9.22E-09

Fish
1 .24E-06

NC
1.24E-06

Total Risk
1 .25E-06
2.69E-09
1 .25E-06

-response value or not a constituent of potential concern in this area/medium.
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TABLE 6-26
TOTAL POTENTIAL HAZARD INDEX
RECREATIONAL FISHER - MLE
SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

Constituent

Arsenic
Total RGBs
Total HI

« Dead Creek and Borrow Pit
Sediment

1 1.13E-04
5.23E-04

|| 6.36E-04

Fish
2.14E-02

NC
2.14E-02

Lake
Total HQ
2.15E-02
5.23E-04
2.21E-02

Notes:
HI - Hazard Index.
HQ - Hazard Quotient.
MLE - Most Likely Exposure.
NC • Not Calculated, no dose-response value or not a constituent of potential concern in this area/medium.
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TABLE 6-27
TOTAL POTENTIAL CARCINOGENIC RISK
RESIDENTIAL RECEPTORS - MLE
SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

ENSR International
Page 1 of 2

Constituent
Arsenic
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Dibenzo(a,h)anthracene
Dieldrin
lndeno(1 ,2,3-cd)pyrene

SiteN
Surface Soil

NC
NC

6.68E-08
NC

2.59E-08
NC
NC

Total:|| 9.27E-08

Inhalation [ Total Risk

NC
NC

1.88E-12
NC

7.27E-13
NC
NC

2.60E-12

NC
NC

6.68E-08
NC

2.59E-08
NC
NC

Transect 3
Surface Soil

NC
NC

4.89E-08
5.71 E-09
2.50E-08

NC
NC

9.27E-08 || 7.96E-08

Inhalation
NC
NC

9.17E-13
1.07E-13
4.68E-13

NC
NC

1.49E-12

Total Risk

NC
NC

4.89E-08
5.71 E-09
2.50E-08

NC
NC

Transect 4
Surface Soil

NC
2.50E-08
2.11E-07
2.14E-08
4.64E-08

NC
1 .29E-08

7.96E-08 ||_ 3.16E-07

Inhalation

NC
4.68E-13
3.95E-12
4.01E-13
8.70E-13

NC
2.41 E-1 3
5.93E-12

Total Risk
NC

2.50E-08
2.11E-07
2.14E-08
4.64E-08

NC
1.29E-08
3.16E-07

Notes:
MLE - Most Likely Exposure.
NC - Not Calculated, no dose-response
value, or not a constituent of potential
concern in this area/medium.
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TABLE 6-27
TOTAL POTENTIAL CARCINOGENIC RISK
RESIDENTIAL RECEPTORS - MLE
SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

ENSR International
Page 2 of 2

Constituent

Arsenic
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Dibenzo(a,h)anthracene
Dieldrin
lndeno(1 ,2,3-cd)pyrene

Total:

Transect 5
Surface Soil

NC
NC

4.93E-08
NC

3.52E-08
3.38E-08

NC
1.18E-07

Inhalation
NC
NC

9.23E-13
NC

6.60E-13
5.49E-13

NC
2.13E-12

Total Risk

NC
NC

4.93E-08
NC

3.52E-08
3.38E-08

NC
1.18E-07

Transect 6
Surface Soil

NC
2.16E-08
1 .80E-07
2.26E-08
4.21 E-08

NC
7.86E-09
2.74E-07

Inhalation] Total Risk
NC

4.05E-13
3.37E-12
4.24E-13
7.90E-13

NC
1.47E-13
5.14E-12

NC
2.16E-08
1 .80E-07
2.26E-08
4.21 E-08

NC
7.86E-09
2.74E-07

Transect 7
Surface Soil | Inhalation | Produce | Total Risk

5.83E-07
1 .22E-08
1 .34E-07
1 .45E-08
3.68E-08

NC
8.57E-09
7.89E-07

3.23E-10
2.29E-13
2.50E-12
2.72E-13
6.89E-13

NC
1.61E-13
3.27E-10

2.87E-06
NC
NC
NC
NC
NC
NC

3.45E-06
1 .22E-08
1 .34E-07
1 .45E-08
3.68E-08

NC
8.57E-09

2.87E-06 1 3.65E-06

Notes:
MLE - Most Likely Exposure.
NC - Not Calculated, no dose-response
value, or not a constituent of potential
concern in this area/medium.
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TABLE 6-28
TOTAL POTENTIAL HAZARD INDEX
RESIDENTIAL RECEPTORS - MLE
SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

ENSR International
Page 1 of 2

Constituent

Arsenic
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Dibenzo(a,h)anthracene
Dieldrln
lndeno(1 ,2,3-cd)pyrene

Total HI:

SlteN
Surface Soil

NC
NC
NC
NC
NC
NC
NC

Inhalation | Total HQ

NC
NC
NC
NC
NC
NC
NC

NC | NC

NC
NC
NC
NC
NC
NC
NC

Transect 3
Surface Soil | Inhalation

NC
NC
NC
NC
NC
NC
NC

NC || NC

NC
NC
NC
NC
NC
NC
NC

NC

Total HO

NC
NC
NC
NC
NC
NC
NC

Transect 4
Surface Soil

NC
NC
NC
NC
NC
NC
NC

NC || NC

Inhalation | Total HQ

NC
NC
NC
NC
NC
NC
NC

NC

NC
NC
NC
NC
NC
NC
NC

NC

Notes:
HI - Hazard Index.
HQ - Hazard Quotient.
MLE - Most Likely Exposure.

NC - Not Calculated, no dose-
response value, or not a constituent of
potential concern in this area/medium.
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TABLE 6-28
TOTAL POTENTIAL HAZARD INDEX
RESIDENTIAL RECEPTORS - MLE
SAUGET AREA 1 • EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

ENSR International
Page 2 of 2

Constituent

Arsenic
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Dibenzo(a,h)anthracene
Dieldrin
lndeno(1 ,2,3-cd)pyrene

Total HI:

Transect 5
Surface Soil

NC
NC
NC
NC
NC

1.04E-03
NC

1.04E-03

Inhalation | Total HQ

NC
NC
NC
NC
NC
NC
NC

NC

NC
NC
NC
NC
NC

1.04E-03
NC

Transect 6
Surface Soil

NC
NC
NC
NC
NC
NC
NC

1 .04E-03 1| NC

Inhalation | Total HQ
NC
NC
NC
NC
NC
NC
NC

NC

NC
NC
NC
NC
NC
NC
NC

Transect 7
Surface Soil | Inhalation | Produce | Total HQ

3.26E-02
NC
NC
NC
NC
NC
NC

NC || 3.26E-02

NC
NC
NC
NC
NC
NC
NC

NC

9.12E-03
NC
NC
NC
NC
NC
NC

4.17E-02
NC
NC
NC
NC
NC
NC

9.12E-03I 4.17E-02

Notes:
HI - Hazard Index.
HQ - Hazard Quotient.
MLE - Most Likely Exposure.

NC - Not Calculated, no dose-
response value, or not a constituent of
potential concern in this area/medium.
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Sauget Area 1
HHRA-EE/CA and RI/FS

7.0 SHORT-TERM RISK ASSESSMENT

As discussed in the HHRA workplan (Appendix A), a short term risk assessment has been conducted
for the site. Short-term exposure generally poses less of a health risk than longer-term (chronic)
exposure to the same environmental concentration of a constituent. Therefore, generally only those
constituents that result in risk levels greater than the risk targets in the baseline risk assessment are
evaluated for potential short-term hearth effects. Since short-term health evaluations are not a
standard component of most hazardous waste site health evaluations, limited guidance exists for
performing these types of evaluations.

The purpose of the short-term risk assessment is to determine if concentrations of constituents at the
site are present at high enough concentrations to pose an acute risk to current receptors. A short-term
risk may exist where constituent concentrations are greater than 100 times the appropriate screening
criteria (direct-contact scenarios only).

7.1 Methodology for Selection of Constituents of Potential Concern for Short-Term
Exposure

Short-term COPCs (STCOPCs) for the short-term risk assessment were selected through the use of a
toxicity screen for an acute scenario, as discussed in the HHRA workplan (Appendix A).

7.1.1 Toxicity Screen

The same screening criteria identified in Section 3.1.1.1 were employed for the STCOPC selection. As
discussed in the HHRA workplan (Appendix A), the screening criteria were multiplied by 100 and
compared to the average concentration. Appendix C presents the screening values used for the
residential soil - direct contact screen, the industrial soil - direct contact screen, the groundwater and
surface water screen, the air screen, and the fish tissue screen.

7.1.1.1 Screening Methodology

Constituents in an area/medium with average concentrations less than or equal to the screening
criteria multiplied by 100 were not included as STCOPCs. Where no STCOPCs are identified for an
area/medium, that area/medium is not evaluated in the short-term HHRA.

7.2 Hazard Identification

This section presents the results of the STCOPC selection by medium and area.
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7.2.1 Soils

Data for soils were compared to both residential and industrial direct contact screening values.

7.2.1.1 Residential Scenario Direct Contact Screen

Average constituent concentrations in surface soil in all seven transects and for Site N were
compared to residential soil screening values for direct contact multiplied by 100. The comparison is
presented in the last column of the screening tables presented in Appendix E.

Transects. No residential scenario STCOPCs were identified in surface soil for the transects.

Sites. No residential scenario STCOPCs were identified in surface soil for Site N.

7.2.1.2 Industrial Scenario Direct Contact Screen

Average constituent concentrations in surface soil and subsurface soil in all transects and surface
soil in all sites were compared to industrial screening values for direct contact multiplied by 100. The
comparison is presented in the last column of the screening tables presented in Appendix F.

Transects. No industrial scenario STCOPCs were identified in surface soil or subsurface soil for the
transects.

Sites. No industrial scenario STCOPCs were identified in surface soil for the fill areas.

7.2.1.3 Soil STCOPC Summary

No direct contact STCOPCs for either a residential or industrial scenario were identified for either the
transects or the sites. Therefore, surface and subsurface soils in these areas will not be further
evaluated in the short-term risk assessment.

7.2.2 Groundwater

The selection of STCOPCs for groundwater was conducted on a location-by-location basis. The
screening tables are presented in Appendix H, which lists each well included in the analysis.
Screening intervals and/or sample depths are also included where known. The Illinois Class II
Groundwater Criteria multiplied by 100 and a comparison of that value to the average concentration in
the well are presented in the last two columns of each table.
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As noted above and in the HHRA Workplan, a drinking water scenario would only be included in the
risk assessment if it was determined that groundwater was being used as a sole source of drinking
water for any of the residences in the study area that are downgradient of the fill areas. Private wells in
the study area are either not used or are used for outdoor household activities. Moreover, the Villages
of Sauget and Cahokia have ordinances in effect that prevent the use of groundwater as a potable
water supply source (see Appendix S). Therefore, a drinking water scenario is not included in the
short-term risk assessment. STCOPCs were identified to evaluate potential incidental exposures to
groundwater (i.e., non-drinking water scenarios), including incidental contact by a construction worker
that may excavate to a depth where groundwater would be exposed in the excavation, or potential
volatilization of VOCs through the soil column to indoor or outdoor air. As noted above, the
groundwater concentrations are compared to TACO Tier 1 Class II Groundwater Remediation
Objectives (presented in Appendix C).

A 30-foot bgs excavation depth is assumed as some sewer lines in the area are at that depth.
Moreover, volatilization from groundwater through the soil column to indoor and/or outdoor air is
generally assumed to occur up to depths of 15 feet bgs (MADEP, 1995). Therefore, wells and or
groundwater samples with screening intervals or sample collection depths between 0 and 30 feet bgs
were included in the evaluation.

A total of 34 groundwater sampling locations were included in the evaluation. Of these, 19 sampling
locations are existing wells from previous investigations (those beginning with EE and EEC
designations), 11 are new push sampling locations installed in support of the SSP (those beginning
with AA and SGW designations), and four sampling locations are existing residential area non-potable
use wells (those beginning with DW designations).

The results of the STCOPC selection for groundwater are presented in Table 7-1. Of the 34 sampling
locations, STCOPCs were identified in only six locations from Sites G, H, I, and L. No STCOPCs were
identified in the residential (non-potable) wells. Five locations have only one or two STCOPCs
identified, and one well (EEG-107, Site G) has seven STCOPCs identified. There appears to be no
clear pattern of STCOPCs between locations. A total of nine STCOPCs were identified in the six
locations combined. Of these, three are VOCs.

The nine STCOPCs were also evaluated in the chronic risk assessment as chronic COPCs. The
groundwater scenarios included in the chronic risk assessment include the following:

• Incidental ingestion and dermal contact (future construction worker)

• Inhalation of VOCs - excavation air (future construction worker)

• Inhalation of VOCs - indoor air (current indoor industrial worker)

• Inhalation of VOCs - outdoor air (current outdoor industrial worker, trespassing teenager)
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Concentrations of VOCs in groundwater were used to calculate indoor air, excavation air, and
outdoor air concentrations for the above scenarios in Appendices K (indoor air), L (excavation air),
and M (outdoor air). These calculated concentrations are compared to 100 times the USEPA
Region 9 air PRGs (USEPA, 1999) in Table 7-2. As indicated on the table, air concentrations of all
constituents are less than 100 times the USEPA Region 9 air PRGs (which are protective of
residential exposure) with the exception of benzene and chloroform in excavation air. Therefore,
concentrations of these constituents are compared to short-term air screening levels, as discussed
in the HHRA workplan (Appendix A) in Table 7-3. The short-term screening levels were obtained
from the following sources:

• Threshold Limit Value (TLVs) and Biological Exposure Indices (BEIs). The American
Conference of Governmental Industrial Hygienists (ACGIH, 2000).

• National Institute for Occupational Health and Safety (NIOSH) Pocket Guide to Chemical
Hazards. httD://www.cdc.qov/niosh/npq/pgdstart.html (NIOSH, 2000).

• Texas Natural Resource Conservation Commission (TNRCC) Effects Screening Levels (ESLs)
July 19, 2000 (TNRCC, 2000).

The calculated excavation air concentrations of both benzene and chloroform are below the TLVs and
NIOSH short-term air standards (Table 7-3). The concentration of benzene exceeds the short-term
TNRCC ESL. Although the excavation air concentration of benzene exceeds the TNRCC short-term
standard, this does not necessarily indicate that a short-term risk is present. The TNRCC ESLs are
very conservative and the exceedance of the benzene short-term ESL is slight. In addition, the
excavation air scenario is a potential future scenario; there are no current excavation trenches at the
site.

The six non-VOC STCOPCs were evaluated in the chronic risk assessment in a future construction
worker scenario. As indicated on Tables 6-5 and 6-6, none of these six constituents have a potential
cancer risk or an HQ that exceeds the target levels. Therefore, it is concluded that neither a chronic
nor an acute risk exists for these constituents.

Therefore, it is concluded that concentrations in groundwater are not posing a current short-term risk to
receptors at the site.

7.2.3 Sediment

Average constituent concentrations in sediment in the combined CS-F/Borrow Pit Lake area were
compared to 100 times the residential soil screening values for direct contact. This screen is
presented in the last column of the sediment screening table presented in Appendix E.
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No STCOPCs were identified in sediment, and sediment is therefore not evaluated further in the short-
term risk assessment.

7.2.4 Surface Water

Average constituent concentrations in surface water in the combined CS-F/Borrow Pit Lake area were
compared to 100 times the screening values for groundwater. The screening table is presented in
Appendix I; the comparison of the average concentration to 100 times the screening value is presented
in the last column. Based on this screen, no STCOPCs were identified in surface water. Therefore,
surface water is not evaluated further in the short-term risk assessment.

7.2.5 Fish Fillet

The selection of COPCs for fish fillet samples was conducted on a sample-by-sample basis in Section
3. The screening table is presented in Appendix I. As shown in the table, only one COPC, arsenic,
was identified in fish tissue. Arsenic was detected in only one of the three fish tissue samples
analyzed for arsenic at a concentration of 0.45 mg/kg. The RBC for fish tissue is 0.002 mg/kg; 100
times this value is 0.2 mg/kg. The arsenic concentration of 0.45 mg/kg is greater than 100 times the
RBC. Therefore, arsenic in fish fillet is identified as a STCOPC for the short-term risk assessment.

Arsenic in fish fillet was evaluated in the chronic risk assessment for a recreational fisher. In the RME
scenario, it was assumed that a recreational fisher ingests 8 grams of fish per day, every day, for 30
years. The results of the chronic risk assessment for potential carcinogenic effects indicate that the
potential risk for the recreational fisher (RME scenario) due to arsenic in fish fillet is 3.3 x 10~5 (Table
6-11). This is within the USEPA target risk range of 10"6 to 10 .̂ The results for chronic
noncarcinogenic risk assessment indicate that the HQ for ingestion of arsenic in fish fillet is 0.17 (Table
6-12). This is below the USEPA target HQ of 1. It should be noted that the fish tissue samples
collected here were analyzed for total arsenic. Arsenic can exist in organic and inorganic forms; the
organic forms are less, and in some cases much less, toxic than the inorganic forms (ATSDR, 1998).
It is well known that arsenic in aquatic organisms is predominantly present in organic forms; recent
quantitative analysis of inorganic and organic forms of arsenic in food stuffs indicates that inorganic
arsenic represented less than 1% of total arsenic in freshwater finfish, tuna, saltwater finfish and
shrimp (Schoof, et al., 1999). The screening values (USEPA Region 3 RBCs) and the USEPA toxicity
values used to evaluate arsenic in fish tissue assume all arsenic is in the inorganic form. Therefore, it
is likely that the chronic risk estimates for arsenic in fish tissue greatly overestimate actual risk. In
addition, the identification of arsenic as a STCOPC is also not appropriate due to these considerations.

Therefore, based on the results of the risk assessment, it is concluded that a chronic risk is not present
for arsenic in fish fillet. Therefore, it is also concluded that a short-term (acute) risk does not exist for
arsenic in fish fillet.
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7.2.6 Air

Ambient air sampling was conducted at Sites G, H, I and L to determine the tendency of site
constituents to enter the atmosphere and local wind patterns. At Site G, air samples were collected at
two upwind and two downwind locations. At Sites H, I, and L, air samples were collected at one
upwind and two downwind locations. Figure 3-7 identifies the ambient air sampling locations.

Air samples were analyzed for VOCs, SVOCs, PCBs, dioxins, and metals. Appendix J (Table J-6)
presents the comparison of average air concentrations in to 100 times the PRGs for ambient air
(USEPA, 1999).

Methylene chloride is the only constituent identified as an STCOPC in air. It should be noted that
methylene chloride is a common laboratory contaminant, however, review of the field blank data did
not clearly indicate a problem with sample collection or analysis. Methylene chloride was identified as
a COPC in all four sites. However, the numerical results are sporadic (see Appendix J). For example,
in each downwind sample pair, methylene chloride was detected at a high concentration in one
sample, and not detected or detected at a much lower concentration in the second downwind sample.
As samples were collected from all areas on the same day, such spikes would not be expected.
Moreover, methylene chloride was not identified as a COPC in sites soils or groundwater. Therefore,
although it is not indicated by the sample blank evaluations, laboratory contamination appears to be
the most likely source of methylene chloride in these samples.

As noted in the HHRA Workplan, and because these data represent a single 24-hour snapshot of air
quality, they are not used for further risk calculations, and methylene chloride is not considered to be
present.

7.2.7 Summary of STCOPC

Based on the analysis of short-term risk presented above, it is concluded that no short-term (acute)
risks are posed at the site.

\\FILERUOBSUreJ_S4fvice\Pniiecl F*s\Soluti»«105\Saugel-6105-002\Report Rev 0 FirwflReport doc December 29. 2000

7-6 Revision 0



r

DRAFT TABLE 7-1
SUMMARY OF CONSTITUENTS OF POTENTIAL CONCERN
GROUNDWATER - SHORT TERM EXPOSURE
SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

ENSR International

Site
Constituent * Locatlor
1 ,1 ,2,2-Tetrachloroethane *
2,4-Dichlorophenol
4-Chloroaniline
Benzene *
Chloroform *
delta-BHC
Pentachlorophenol
Phenol
Total 2,3,7,8-TCDD TEQ

Total:

G
EEG-107

--
X
X
X
--
X
X
X
X
7

H
EE-01

X
--
--
--
--
—
X
--
--
2

EE-02
--
--
--
--
X
—
X
--
--
2

I
AA-I-S1

--
--
X
--
--
-
--
--
--

1

EE-12
--
--
--
--
--
-
--
--
X
1

L
EEG-109

--
--
-
-
X
-
--
--
--

1

Notes:
- This constituent was not identifed as a constituent of potential concern based on this screen.
* Indicates volatile organic compound (VOC).

section 7 tables.xls7-1
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TABLE 7-2
COMPARISON OF CALCULATED AIR CONCENTRATIONS FOR VOCs TO PRGs
GROUNDWATER - SHORT TERM EXPOSURE
SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

Site
Air

Constituent * Location
VOCs
1,1,2,2-Tetrachloroethane *
Benzene *
Chloroform '

G
Indoor

(a)

4.45E-04

Outdoor
(a)

1.20E-05

Excavation (b)
EEG-107

-
1.00E-01

--

H
Indoor

(a)

2.24E-07

4.72E-05

Outdoor
(a)

5.50E-08

2.60E-06

Excavation (b)
EE-01

2.80E-04
-
--

EE-02

--
-

1.18E-02

I

AA-I-S1

-•
-•
--

EE-12

-
-
--

L
Indoor

(a)

6.49E-06

Outdoor
(a)

4.30E-06

Excavation (b)
EEG-109

-
-

2.08E-03

Air PRO (c)

3.30E-05
2.50E-04
8.40E-05

Notes:
-- This constituent was not identifed as a constituent of potential concern based on the short-term groundwater screen.
PRG - Preliminary Remediation Goal.
VOC -Volatile Organic Compound,
(a) - Calculated based on average groundwater concenentration In this area. Units = mg/rrV .̂
(b) - Excavation air concentrations calculated based on average concentration in each well. Units = mg/mA3.
(c) - See Appendix C Table C-5 for references. Concentrations greater than 100 times the PRG are shaded.

100 Times
Air PRG (c)

3.30E-03
2.50E-02
8.40E-03

section', jS.xls7-2
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TABLE 7-3
COMPARISON OF CALCULATED VOC AIR CONCENTRATIONS TO SHORT TERM ACTION LEVELS
GROUNDWATER - SHORT TERM EXPOSURE
SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

Site
Location

Constituent

Benzene
Chloroform

G - Excavation Air
EEG-107
(mg/nv9)

0.1 (e)
--

H - Excavation Air
EE-02

(mglm')

--
0.0116

TLVsJal
STEL

(rng/m3)

7.987
NA

NIOSH (b)
TWA-STEL

(mg/mj)

3.19
9.78 (d)

PEU-STEL
(mglm*)

15.95
NA

TNRCC ESL (c)
Short-term

(mg/mj)

0.075
0.098

Notes:
This constituent was not identifed as a constituent of potential concern based on the short-term groundwater screen.

Shading Indicates that the concentration is above the Long-Term TNRCC ESL.
3EI - Biological Exposure Indices.
ESL - Effects Screening Level.
NIOSH - National Institute for Occupational Health and Safety.
PEL - Permissible Exposure Limit.
STEL - Short-Term Exposure Limit. The concentration to which It is believed that workers can be exposed continuously for a

short period without adverse effect. It is defined as a 15-mlnute TWA exposure which should not be exceeded at any
time during the workday, unless otherwise stated.

TLV - Threshold Limit Value.
TNRCC - Texas Natural Resource Conservation Commission.
TWA - Time Weighted Average. Concentration for a 10-hour day and 40-hour workweek, to which it is believed that nearly

all workers may be repeatedly exposed, day after day, without adverse effect.
VOC - Volatile Organic Compound.
(a) - TLVs and BEIs. The American Conference of Governmental Industrial Hygienists (ACGIH, 2000).
(b) - NIOSH Pocket Guide to Chemical Hazards, http://www.cdc.gov/niosh/npg/pgdstart.html
(c) - TNRCC Effects Screening Levels. July 19, 2000. Short-term indicates a 1 hour averaging period.
(d) - 60-minute STEL.
(e) - Concentration exceeds Short Term (1-hour average) TNRCC ESL.
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8.0 SUMMARY AND CONCLUSIONS

This report has presented the baseline human health risk assessment (HHRA) and the stream-lined
short-term risk assessment for Sauget Area 1, located in Sauget and Cahokia, Illinois. It is Volume II
of the RI/SC for Sauget Area 1 (in preparation). The environmental evaluations of Sauget Area 1 are
being conducted as an EE/CA for the Sauget Area 1 sites and soil, sediment, surface water and air,
and for the RI/FS for Sauget Area 1 groundwater. The HHRA was conducted to satisfy the SOW for
the EE/CA and RI/FS (specifically Task 4 Section 2.5 and Task 5 Section 2 of the SOW) provided as
an attachment to the AOC entered into by the USEPA and Solutia, as well as to be compliant with the
NCR (USEPA, 1990).

The HHRA and the short-term risk assessment were conducted in accordance with the USEPA-
approved HHRA Workplan dated June 25, 1999 (including the August 6, 1999 revised pages), which
was submitted as Volume 1B of the SSP for Sauget Area 1 (Solutia, 1999). The HHRA Workplan is
provided as Appendix A to this report.

The HHRA and the short-term risk assessment were conducted using data from environmental
samples collected from the study area (shown in Figure 1-1 and described in more detail in Section 2)
in accordance with the USEPA-approved SSP. The SSP for Sauget Area 1 was designed to
investigate three major areas of the Sauget Area 1 study area (the media sampled in each are
identified in parenthesis):

• The Sites G, H, I, L, M, and N (waste, surface soil, groundwater, sediment, surface water,
ambient air);

• Dead Creek and its environs including creek segments CS-B, CS-C, CS-D, CS-E, and CS-F,
which includes the Borrow Pit Lake (sediment, surface water and fish tissue); and

• The residential/commercial/undeveloped areas adjacent to Dead Creek, evaluated as
Transects 1,2, 3, 4,5, 6, and 7 (surface soil, subsurface soil, and groundwater).

Background or reference samples were collected for surface soil, subsurface soil, groundwater,
surface water, sediment, fish tissue, and ambient air. The SSP identified the suites of analytes for
each medium. The analytes included in the risk assessment are: VOCs, SVOCs, metals, mercury,
cyanide, PCBs, pesticides, herbicides, and dioxins. Validated laboratory analytical data are compiled
in the Data Validation Report (Solutia, 2000a), and field data are compiled in the Field Sampling
Report (Solutia, 2000b).

On May 31,2000, the USEPA issued a UAO to Monsanto Company and Solutia Inc. (Docket No. V-W-
99-C-554) pursuant to section 106(a) of the Comprehensive Environmental Response, Compensation
and Liability Act of 1980 as amended, 42 U.S.C. Section 9606(a). The Order requires, among other
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things, a sediment removal action at Sauget Area 1 Creek Segments B and Fill Area M and Creek
Segments C, D and E and the portion of Creek Segment F between Creek Segment E and Route 3,
which are located in Sauget and Cahokia, Illinois. Therefore, these areas were not further evaluated in
the risk assessment.

The baseline HHRA has been conducted in accordance with the four-step paradigm for human health
risk assessments developed by USEPA (USEPA, 1989a); these steps are:

• Data Evaluation and Hazard Identification

• Toxicity Assessment

• Exposure Assessment

• Risk Characterization

The risk assessment results are summarized by step below.

8.1 Data Evaluation and Hazard Identification

The purpose of the data evaluation and hazard identification process is two-fold: 1) to evaluate the
nature and extent of release of constituents present at the site; and 2) to select a subset of these
constituents identified as COPCs for quantitative evaluation in the risk assessment. This step of the
risk assessment involves compiling and summarizing the data for the risk assessment, and selecting
COPCs based on a series of screening steps. Several factors are typically considered in selecting
COPCs for a site, including natural background, frequency of detection, and toxicity, including essential
nutrient status.

Per the HHRA Workplan, IEPA TACO Tier I criteria (IEPA, 1998) were used for the identification of
COPCs for soil and groundwater for quantitative evaluation in the risk assessment. Where IEPA
TACO Tier I criteria were not available, USEPA Region 9 PRGs (1999) were used. Residential values
were used to identify COPCs for transect soils and sediments, and industrial values were used to
evaluate transect and site soils. The TACO program also provides screening criteria for the
groundwater ingestion component of the soil to groundwater pathway that were used here. These
latter values conservatively address leaching of constituents from soils to underlying groundwater.

IEPA TACO Tier I values are not available for surface water, fish tissue, or air. Hence, surface water
data were compared to the groundwater criteria. Fish tissue data were compared to the USEPA
Region 3 RBCs for fish (USEPA, 2000b). Air concentrations were compared to USEPA Region 9
PRGs (USEPA, 1999) for ambient air.
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Background samples were collected in the vicinity of the site to provide information on naturally-
occurring levels of constituents typical for the local area. The purpose of comparing site conditions to
local background is to determine if site concentrations of constituents are representative of background
concentrations, which, therefore, should not be included in risk calculations. Background comparisons
were conducted for each medium using site-specific background data.

The procedure for determining whether a constituent concentration is consistent with background
follows that developed by USEPA Region 4 (USEPA, 2000a) and presented in the HHRA Workplan
(Appendix A). Maximum detected concentrations of constituents in environmental media at the site
were compared to two times the arithmetic mean site-specific background concentration. Therefore, if
maximum concentrations of constituents in an area are found to be less than two times the average
background concentrations, then those constituents are eliminated from quantitative evaluation in the
risk assessment.

In the screening process, constituents in an area/medium with maximum concentrations less than or
equal to the screening criteria were not included as COPCs. Where no COPCs are identified for an
area/medium, that area/medium was not evaluated quantitatively in the HHRA.

No COPCs were identified in surface water. Therefore, surface water was not further evaluated in the
risk assessment. No direct contact COPCs for either a residential or industrial scenario were identified
for Transect 1, Transect 2, or Site G. Therefore, surface and subsurface soils in these areas were not
further evaluated in the risk assessment.

The majority of the COPCs identified in surface and subsurface soils in the transects and in Site N (five
of seven) are PAHs (Tables 3-1 and 3-2). Of the remaining two COPCs, dieidrin was identified as a
COPC in Transect 5 surface soil for the residential scenario, and arsenic was identified as a COPC in
Transect 7 surface soil for both the residential and industrial scenarios.

PAHs are common combustion products and are found in grilled foods, charcoal, and in motor oils and
asphalt paving (ATSDR, 1995). A paper entitled "Background Levels of Polycyclic Aromatic
Hydrocarbons (PAH) and Selected Metals in New England Urban Soils" (Bradley et al., 1994)
investigated the occurrence of PAHs in soils in three New England towns: Boston, MA; Providence, Rl;
and Springfield, MA. Samples were collected in non-industrial areas. PAH concentrations were
consistently higher than residential screening criteria. Higher PAH concentrations were found near
roadways and near telephone poles. Comparison of the PAH concentrations reported in the paper
with those concentrations detected in Transect 3,4,5, 6, and 7 surface soils indicates that the transect
concentrations are similar to those presented in the paper, i.e., are consistent with urban background.

Arsenic was identified as a COPC in surface soils in Transect 7. Of the nine surface soil samples
collected in this transect, eight had concentrations ranging from 6.2 to 8.1 mg/kg, below the site-
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specific background concentration of 19 mg/kg. However, one sample in Transect 7 (UAS-T7-S1 -0-
0.5FT) had an arsenic concentration of 34 mg/kg. Because this maximum detected value is greater
than the background concentration, arsenic was identified as a COPC in Transect 7. Although the
majority of the COPCs identified in the transect soils are likely consistent with background
concentrations, they have all been quantitatively evaluated in the risk assessment.

The COPCs identified in the industrial scenario for surface soils in the fill areas are PAHs, arsenic, and
copper, PCBs and TCDD-TEQs. These are all quantitatively evaluated in the risk assessment.

The selection of COPCs for groundwater was conducted on a location-by-location basis. Samples with
screening intervals or sample collection depths between 0 and 30 feet bgs were included in the
evaluation. Because groundwater in the area is not used a source of drinking water (see Appendix S),
exposure to COPCs in groundwater could occur due to either volatilization of COPCs into indoor or
outdoor air, or contact with COPCs in groundwater exposed in an excavation trench. A 30-foot bgs
excavation depth is assumed as some sewer lines in the area are located at that depth. Moreover,
volatilization from groundwater through the soil column to indoor and/or outdoor air is generally
assumed to occur up to depths of up to 15 feet bgs (MADEP, 1995). Based on these considerations, a
total of 34 groundwater sampling locations were included in the evaluation. Of these, 19 locations are
existing wells from previous investigations (those beginning with EE and EEG designations), 11 are
push sampling locations installed in support of the SSP (those beginning with AA and SGW
designations), and four locations are existing residential area non-potable use wells (those beginning
with DW designations).

The results of the COPC selection for groundwater are presented in Table 3-5. Of the 34 groundwater
sampling locations, COPCs were identified in only 14. Five locations have only one or two COPCs
identified. Seven locations have between six and 11 COPCs identified, and two locations have 17 and
19 COPCs identified; these are in Sites G and H, respectively. There appears to be no clear pattern of
COPCs between locations. A total of 42 COPCs were identified in the 14 groundwater sampling
locations combined. Of these, 12 are VOCs. Of the four residential area non-potable use wells, a
single COPC, lead, was identified in only one well (DW-MCDO). This is the only COPC identified in
the approximately 10 locations located south of Site L, and lead was not identified as a COPC in any
other well included in the evaluation.

Two COPCs, arsenic and PCBs, were identified in sediment, as shown in Table 3-6. One COPC was
identified in fish tissue - arsenic, as shown on Table 3-6. Arsenic was detected in only one of the three
fish tissue samples analyzed for arsenic. No COPCs were identified in surface water. Therefore,
surface water is not evaluated further in the risk assessment.
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8.2 Dose-Response Assessment

The purpose of the dose-response assessment is to identify the types of adverse health effects a
constituent may potentially cause, and to define the relationship between the dose of a constituent and
the likelihood or magnitude of an adverse effect (response) (USEPA, 1989a). Adverse effects are
classified by USEPA as potentially carcinogenic or noncarcinogenic (i.e., potential effects other than
cancer). Dose-response relationships are defined by USEPA for oral exposure and for exposure by
inhalation. Oral toxicity values are also used to assess dermal exposures, with appropriate
adjustments, because USEPA has not yet developed values for this route of exposure. Combining the
results of the toxicity assessment with information on the magnitude of potential human exposure
provides an estimate of potential risk.

Sources of the published toxicity values in this risk assessment include USEPA's Integrated Risk
Information System (IRIS) (USEPA, 2000c), the Health Effects Assessment Summary Tables (HEAST)
(USEPA, 1997b), and the USEPA National Center for Environmental Assessment (NCEA) in
Cincinnati, Ohio.

Risks were calculated for 2,3,7,8-TCDD and the dioxin and furan congeners using the cancer slope
factor for 2,3,7,8-TCDD listed in HEAST and using the TEFs provided by WHO (Van den Berg et al.,
1998), presented in Table 4-6. The TEFs are fractions that equate the potential toxicity of each
congener to that of 2,3,7,8-TCDD.

8.3 Exposure Assessment

The purpose of the exposure assessment is to predict the magnitude and frequency of potential
human exposure to each of the COPC retained for quantitative evaluation in the HHRA. The first step
in the exposure assessment process is the characterization of the setting of the site and surrounding
area. Current and potential future site uses and potential receptors (i.e., people who may contact the
impacted environmental media of interest) are then identified. Potential exposure scenarios identifying
appropriate environmental media and exposure pathways for current and potential future site uses and
receptors are then developed. Those potential exposure pathways for which COPCs are identified and
are judged to be complete are evaluated quantitatively in the risk assessment.

8.3.1 Conceptual Site Model

To guide identification of appropriate exposure pathways for evaluation in the risk assessment, a CSM
for human health was developed. The purpose of the CSM is to identify source areas, potential
migration pathways of constituents from source areas to environmental media where exposure can
occur, and to identify potential human receptors.
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The CSM for the Sauget Area 1 risk assessment is presented in Figure 5-1. The CSM identifies
potential sources, constituent migration pathways from one medium to another, and potential
exposure pathways (e.g., soil, groundwater), potential exposure routes (e.g., ingestion, inhalation),
and potential receptors (e.g., worker, resident). Historical evidence presented in the SSP
demonstrates that the major source of COPCs in surface water and sediments in Dead Creek was
industrial and municipal discharges directly to the creek. There are no current discharges to the
creek other than stormwater.

Surface and subsurface soil samples were collected and analyzed from transects in the
residential/commercial/undeveloped areas. The SSP sampling program for this area was developed
to address the potential for sediments in Dead Creek to serve as a source of constituents to soils in
the surrounding flood plain via overbank flooding. Transects were located on alternating sides of
Dead Creek from the sites south to Route 3 (Figure 3-1), with the intention of determining if there
was a north to south concentration gradient of constituents. Sampling locations on the transects
extended out east or west of the creek, with the intention of determining if there was a concentration
gradient of constituents extending out from the creek.

A review of the data indicate that Dead Creek is not serving as a source of constituents to soils in
the surrounding flood plain. The COPCs identified in transect soils in Section 3.0 are likely
representative of background conditions in the area, as discussed above. Moreover, no COPCs
were identified in soils in Transects 1 and 2, which are the transects located closest to the sites.
Therefore, it can also be concluded that the sites are not serving a source of constituents to the
residential, commercial and undeveloped soils in the study area.

8.3.2 Exposure Point Concentrations

Exposure points are located where potential receptors may contact COPCs at or from the site. The
concentration of COPCs in the environmental medium that receptors may contact must be estimated in
order to determine the magnitude of potential exposure. Both measured and modeled EPCs have
been used in this risk assessment.

Measured EPCs. The EPC for a human health risk assessment is defined as the 95% upper
confidence limit (95% UCL) on the arithmetic mean concentration, or the maximum concentration,
whichever is lower (U.S. EPA, 1992a), for the RME scenario and the arithmetic mean concentration for
the MLE scenario. Summary statistics have been calculated for each COPC in each medium, as
presented in Appendix B. Calculation of the 95% UCL is dependent upon the distribution of the data
set. The 95% UCL calculations were conducted as described by USEPA (1992a).

Modeled EPCs. Some pathways required modeling to derive the EPCs. These pathways include
volatile constituents in groundwater migrating upwards and infiltrating into indoor air, outdoor air and
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excavation air, generation of fugitive dusts from undisturbed soils as well as during construction
activities, and prediction of garden produce concentrations. The models used are described in Section
5.0 and the appendices.

The exposure point concentrations for each COPC in each medium are presented in Section 5 tables
for both the RME and MLE scenarios.

8.3.3 Receptor Evaluation

Table 5-1 presents the detailed receptor/pathway/area matrix that summarizes the receptors evaluated
in each area, by medium and exposure route. These scenarios were developed based on the data,
the CSM, and the COPCs identified in each medium. RME scenarios and MLE scenarios based on
appropriate USEPA guidance were both evaluated in the quantitative risk assessment. In all, 64
receptor scenarios were evaluated in the Sauget Area 1 risk assessment.

To estimate the potential risk to human health that may be posed by the presence of COPCs in
environmental media in the study area, it is first necessary to estimate the potential exposure dose of
each COPC for each receptor. The exposure dose is estimated for each constituent via each
exposure pathway by which the receptor is assumed to be exposed. Exposure dose equations
combine the estimates of constituent concentration in the environmental medium of interest with
assumptions regarding the type and magnitude of each receptor's potential exposure to provide a
numerical estimate of the exposure dose. The exposure dose is defined as the amount of COPC
taken into the receptor and is expressed in units of milligrams of COPC per kilogram of body weight
per day (mg/kg-day). The exposure doses are combined with the toxicity values to estimate potential
risks and hazards for each receptor. The exposure dose and risk calculation spreadsheets are
presented in Appendix P.

8.4 Risk Characterization

The potential risk to human health associated with potential exposure to COPCs in environmental
media at the site is evaluated in this step of the risk assessment process. Risk characterization is
the process in which the dose-response information (Section 4.0) is integrated with quantitative
estimates of human exposure derived in the Exposure Assessment (Section 5.0). The result is a
quantitative estimate of the likelihood that humans will experience any adverse health effects given
the exposure assumptions made. Two general types of health risk are characterized for each
potential exposure pathway considered: potential carcinogenic risk and potential noncarcinogenic
risk. Carcinogenic risk is evaluated by averaging exposure over a normal human lifetime, which,
based on USEPA guidance (1989a), is assumed to be 70 years. Noncarcinogenic risk is evaluated
by averaging exposure over the total exposure period.
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Characterization of the potential impact of potential carcinogenic and noncarcinogenic constituents is
approached in very different ways. The difference in approaches arises from the conservative
assumption that substances with possible carcinogenic action proceed by a no-threshold mechanism,
whereas other toxic actions may have a threshold, a dose below which few individuals would be
expected to respond. Thus, under the no-threshold assumption, it is necessary to calculate a risk, but
for constituents with a threshold, it is possible to simply characterize an exposure as above or below
the threshold. In risk assessment, that threshold is termed an RfD.

8.4.1 Carcinogenic Risk Characterization

The purpose of carcinogenic risk characterization is to estimate the upper-bound likelihood, over and
above the background cancer rate, that a receptor will develop cancer in his or her lifetime as a result
of exposure to a constituent in environmental media at the site. This likelihood is a function of the dose
of a constituent (described in the Exposure Assessment, Section 5.0) and the CSF (described in the
Toxicity Assessment, Section 4.0) for that constituent. The ELCR is the likelihood over and above the
background cancer rate, which currently in the U.S. is between 1 in 3 and 1 in 4 (Landis et al., 1998),
that an individual will contract cancer in his or her lifetime. The risk value is expressed as a probability
(e.g., 10"6, or one in one million). The ELCR is calculated using the following equation:

ELCR = LADD (mg/kg - day) x CSF (mg/kg • day) "1

The potential carcinogenic risk for each exposure pathway is calculated for each receptor. In current
regulatory risk assessment, it is assumed that cancer risks are additive or cumulative. Pathway and
area-specific risks were summed to estimate the total site potential cancer risk for each receptor. A
summary of the total site cancer risks for each receptor group were presented in Section 6.0 and
compared to the USEPA's target risk range of 10"4 to 10"6. Any COPC that causes an exceedance of
10"4 risk level for a particular receptor was designated a COC. Both RME and MLE results were
considered in the identification of COC. Remedial goals (RGs) were then calculated for each COC.

The target risk levels used for the identification of COCs are based on USEPA guidance and Illinois
TACO guidance. Specifically, USEPA provides the following guidance (USEPA, 1991 a):

"Where the cumulative carcinogenic site risk to an individual based on reasonable maximum
exposure for both current and future land use is less than 10"4, and the non-carcinogenic hazard
quotient is less than 1, action generally is not warranted unless there are adverse environmental
impacts." and,

The upper boundary of the risk range is not a discrete line at 1 x 10"4, although EPA generally
uses 1 x 10"* in making risk management decisions. A specific risk estimate around 10"* may be
considered acceptable if justified based on site-specific conditions."
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IEPA provides the following summary for the evaluation of cumulative risk for carcinogens (IEPA,
1998, Fact Sheet 13: Mixture Rule):

The cumulative risk of carcinogenic contaminants attacking the same target must not exceed 1 in
10,000 [10"4]. Therefore, the risk from all on-site similar acting carcinogens must be added
together. If this cumulative risk level is greater than 1 in 10,000, corrective action must be taken
to reach an acceptable risk level."

8.4.2 Non-Carcinogenic Risk Characterization

The potential for exposure to a constituent to result in adverse noncarcinogenic health effects is
estimated for each receptor by comparing the Chronic Average Daily Dose (CADD) for each COPC
with the RfD for that COPC. The resulting ratio, which is unitless, is known as the Hazard Quotient
(HQ) for that constituent. The HQ is calculated using the following equation:

HQ = CADD (mg/kg-day)
RfD(mg/kg-day)

The target HQ is defined as an HQ of less than or equal to one (USEPA, 1989a). When the HQ is less
than or equal to 1, the RfD has not been exceeded, and no adverse noncarcinogenic effects are
expected. If the HQ is greater than 1, there may be a potential for adverse noncarcinogenic health
effects to occur; however, the magnitude of the HQ cannot be directly equated to a probability or effect
level. HQs for a given pathway are summed to provide a hazard Index (HI). Pathway His are summed
to provide a total receptor HI. When the HI is less than 1, the target has not been exceeded, and no
adverse noncarcinogenic effects are expected. This initial HI summation assumes that all the COPCs
are additive in their toxicity, and is considered only a screening step as additive toxicity may not be
correct. If the HI is greater than 1, further evaluation is necessary to determine if the COPCs are
additive in toxicity. This evaluation is termed a toxic endpoint analysis, and is discussed in
Appendix R.

8.4.3 Potential Carcinogenic Risk

Potential carcinogenic risks are summarized for all receptors and pathways for the transects in Table
8-1, and for the sites in Table 8-3.

Where RGs are calculated, the following formula is used:

RQ_ EPCx Target (Risk or HQ)
Calculated (Risk or HQ)
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The target risk level per constituent is 1E-04 minus the total risk for all other constituents for that
receptor. The target HQ per constituent is 1 minus the HQ for all other constituents with similar toxic
endpoints.

Transects. As shown in Table 8-1, all potential risks calculated for both the RME and MLE receptor
scenarios for the transects are within or below the USEPA target risk range of 1CT4 to 1O"6.

Sites. As shown in Table 8-3, all potential risks calculated for both the RME and MLE receptor
scenarios in the sites are within or below the USEPA target risk range of 10"* to 10"6, with the exception
of the RME_outdQQr_indjiistrial worker receptor in SjteJ^JThe calculated riskjorjhis Receptor is 1.66E-
04, whichjs only slightly abovejjy4. The risk calculated risk for 2,3,7,8-TCDD-TEQ for this receptor is
1.38E-04 due to potential incidental ingestion and dermal contact with soils (see Table 6-3).
Therefore, 2,3,7,8-TCDD-TEQ is identified as a COG for Site I soils. The EPC for 2,3,7,8-TCDD-TEQ
in Site I is 0.012 mg/kg. The following RG is calculated: the risk associated with all other COPCs in
Site I for the outdoor worker receptor is 3E-05; therefore, for a total receptor target risk level of 1E-04,
the target risk level for 2,3,7,8-TCDD-TEQ alone is 7E-05; thus the RG for 2,3,7,8-TCDD-TEQ is
0.0062 mg/kg. Of the four soil samples collected in Site I, only one sample exceeds this target
concentration; this is WASTE-I-B2-0-0.5FT (see Figure 8-1). Therefore, a remedial action may be
warranted at this location, however, it should be noted that the target risk range was not exceeded for
the MLE scenario for this receptor.

Dead Creek/Borrow Pit Lake. As shown in Table 8-6, both RME and MLE risks are within or below the
target risk range of 10"4 to 10"6 for the recreational teen and the recreational fisher receptors.

: 8.4.3.1 Potential Noncarcinogenic Hazard

Transects. As shown in Table 8-2, all potential His calculated for both the RME and MLE receptor
scenarios for the transects are below the USEPA target HI of 1.

Sites. As shown in Table 8-4, all potential His calculated for both the RME and MLE receptor
scenarios for the sites are below the USEPA target HI of 1, with the exception of the following:

• The RME construction worker in Site G;

• The RME construction worker in Site H;

• The MLE construction worker in Site H;

• The RME outdoor industrial worker receptor in Site I; and

• The RME construction worker in Site I.
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Because these His were calculated by running all His for all pathways, a toxic endpoint analysis was
conducted for each receptor, as discussed below.

The RME construction worker in Site G. A toxic endpoint analysis was conducted for this receptor, as
presented in Appendix R and summarized in Table 8-5. As shown, none of the toxic endpoint specific
His exceed the target of 1, therefore, no COCs are identified for this receptor in this area.

The RME construction worker in Site H. A toxic endpoint analysis was conducted for this receptor, as
presented in Appendix R and summarized in Table 8-5. As shown, all of the toxic endpoint His are
below 1 with the exception of "nasal effects." This is due to potential inhalation exposures to
chloroform and naphthalene (see Table R-3) volatilized from exposed groundwater in an excavation
trench (Table 6-6). Therefore, chloroform and naphthalene are identified as COCs for groundwater in
SiteJH,

For the RME construction worker, hazards and risks associated with potential exposure to groundwater
were calculated on a per groundwater sampling location basis, prorated based on the number of
groundwater sampling locations in the evaluation, and then the hazard/risk per location could be
summed for a total hazard/risk for the site. VOCs were detected in two of the three locations in Site H
(EE-01 and EE-02). Therefore, these two locations were evaluated in the excavation trench scenario.
Chloroform was detected in one of these two; therefore, although the EPC for chloroform in EE-02 is
0.425 mg/L, the effective risk concentration is 0.213 mg/L. [Note that this is a conservative approach,
as not all groundwater sampling locations in Site H were used in this averaging.] Similarly,
naphthalene was detected in both VOC-containing locations. The concentration in well EE-01 is 2.3
mg/L and the concentration in well EE-02 is 0.195 mg/L; the effective risk concentration is the average
of these two, which is 1.25 mg/L. These "effective risk concentrations" were used to calculate the
RGs.

For the calculation of RGs, a target HQ of 0.5 for each COC (chloroform and naphthalene) is used
here, although any HQ combination that results in a total HI of one would be appropriate for use in
developing RGs. The RG for chloroform is 0.0483 mg/L based on a target HI of 0.5, and the RG for
naphthalene is 0.624 mg/L based on a target HI of 0.5.

The MLE construction worker in Site H. A toxic endpoint analysis was conducted for this receptor, as
presented in Appendix R and summarized in Table 8-5. As shown, none of the toxic endpoint specific
His exceed the target of 1, therefore, no COCs are identified for this receptor in this area.

The RME outdoor industrial worker receptor in Site I. PCBs are the main contributor to the HI of 2.15
for this scenario. The total HQ for PCBs is 1.99, due to potential ingestion and dermal contact with
surface soil. A review of Table R-1, which presents toxic endpoints by constituent, indicates that the
toxic endpoints for PCBs are immune, skin and eye effects. None of the other COPCs in Site I exhibit
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these effects, thus, a quantitative toxic endpoint analysis was not conducted. The EPC for PCBs in
Site I soils is 121.3 mg/kg. Assuming an HQ of 1 for this scenario, the RG for PCBs in soil is 61 mg/kg.
The only soil sample in Site I that exceeds this target concentration is WASTE-I-B2-0-0.5FT (Figure
8-1), which is the same sample indicating an exceedance based on the potential carcinogenic risk
analysis. Therefore, a remedial action may be warranted at this location, however, it should be noted
that the target HI was not exceeded for the MLE scenario for this receptor. It is also noted that the
highest of the remaining PCB concentrations is an order of magnitude lower at 3.4 mg/kg.

The RME construction worker in Site I. PCBs are the main contributor to the HI of 2.04 for this
scenario. The total HQ for PCBs is 1.08, with the majority (1.03) due to potential ingestion and dermal
contact with surface soil. As noted above, review of Table R-1, which presents toxic endpoints by
constituent, indicates that the toxic endpoints for PCBs are immune, skin and eye effects. None of the
other COPCs in Site I exhibit these effects, thus, a toxic endpoint analysis was not conducted. The
EPC for PCBs in Site I soils is 121.3 mg/kg. Assuming no action is taken for the low level of PCBs
detected in groundwater that contributes an HQ of 0.05 to this scenario, the target HQ for PCBs in soil
is 0.95, and the RG for PCBs in soil is 112 mg/kg. The only soil sample in Site I that exceeds this
target concentration is WASTE-I-B2-0-0.5FT (Figure 8-1), which is the same sample indicating an
exceedance identified above for the outdoor industrial worker, and based on the potential carcinogenic
risk analysis. Therefore, a remedial action may be warranted at this location, however, it should be
noted that the target HI was not exceeded for the MLE scenario for this receptor. It is also noted that
the highest of the remaining PCB concentrations is almost two orders of magnitude lower at 3.4 mg/kg.

Dead Creek/Borrow Pit Lake. As shown in Table 8-7, both RME and MLE risks are below the target HI
of 1 for the recreational teen and the recreational fisher receptors.

8.4.3.2 Short-Term Risk Assessment

The short-term risk assessment is presented in Section 7.0. The same screening criteria identified in
Section 3.1.1.1 were employed for the short-term COPC (STCOPC) selection. As discussed in the
HHRA workplan (Appendix A), the screening criteria were multiplied by 100 and compared to the
average site concentration for each constituent detected.

No direct contact STCOPCs for either a residential soil or an industrial soil scenario were identified for
either the transects or the sites. No STCOPCs were identified in sediment or surface water.
Therefore, these media were not evaluated further in the short-term risk assessment.

In groundwater, of the 34 groundwater sampling locations evaluated in the risk assessment, STCOPCs
were identified in only 6 locations from Sites G, H, I, and L. No STCOPCs were identified in the
residential (non-potable) wells. Five locations have only one or two STCOPCs identified, and one well
(EEG-107, Site G) has 7 STCOPCs identified. There appears to be no clear pattern of STCOPCs
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between wells. A total of 9 STCOPCs were identified in the 6 groundwater sampling locations
combined. Of these, 3 are VOCs.

Concentrations of VOCs in groundwater were used to calculate indoor air, excavation air, and outdoor
air concentrations for the above scenarios in Appendices K (indoor air), L (excavation air), and M
(outdoor air). These calculated concentrations are compared to 100 times the USEPA Region 9 air
PRGs in Table 7-2. As indicated on the table, air concentrations of all constituents are less than 100
times the air PRG with the exception of benzene and chloroform in excavation air. Therefore,
concentrations of these constituents are compared to short-term air action levels, as presented in
Table 7-3. The short-term action levels were obtained from the ACGIH, NIOSH, and the TNRCC.

The calculated excavation air concentrations of both benzene in Site G and chloroform in Site H are
below the TLVs and NIOSH standards (Table 7-3). The concentration of benzene and chloroform
exceed the short-term TNRCC ESLs. Although the excavation air concentrations do exceed the
TNRCC standards, this does not indicate that a short term risk presently exists. The excavation air
scenario is a potential future scenario, in which the air concentrations are modeled rather than
measured, and there are no current excavations at the site.

The six non-VOC STCOPCs were evaluated in the chronic risk assessment in a future construction
worker scenario. It was assumed that a future construction worker may contact groundwater during
excavation for 10 days per year for one year. As indicated on Tables 6-5 and 6-6, none of these six
constituents exhibits a potential cancer risk or an HQ that exceeds the target levels. Therefore, neither
a chronic nor an acute risk exists for these constituents.

Therefore, it is concluded that concentrations in groundwater are not posing a current short-term risk to
receptors at the site. However, future construction activities in Sites G and H should be conducted
with air monitoring in the excavation trenches, and the workers using appropriate personal protective
equipment.

Arsenic in fish fillet is identified as a STCOPC for the short-term risk assessment. However, as the
chronic risk for the fish ingestion pathway does not exceed target risk levels, it is also concluded that a
short-term (acute) risk does not exist for exposure to arsenic in fish fillet. Moreover, the form of arsenic
present in fish tissue (organic versus inorganic) is likely not to pose acute or chronic health risks (see
discussion in Section 7.2.5).

8.5 Summary

Based on the results of this baseline risk assessment and short-term risk assessment for Sauget Area
1, it is recommended that remedial action be considered for 2,3,7,8-TCDD-TEQs and PCBs for a
single location in (Site I, and thatjexcavation work that is conducted at a depth at which groundwater is~ "
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encountered in Sites H and I, based on both long-term and short-term potential health risks, be
monitored for air emissions and appropriate personal protective equipment be used during such work.
Moreover, the risk assessment was conducted based on the assumption that excavation within the
extent of any of the fill areas would be controlled by institutional controls that would require, if such
excavation was deemed necessary, that the excavation would be monitored for air emissions and that
appropriate personal protective equipment would be used during such work.
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TABLE 8-1
SUMMARY OF POTENTIAL RISKS FOR ALL RECEPTORS - TRANSECTS
SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

ENSR International

Medium (Pathways)

Indoor Industrial Worker (IW)
Groundwater to Indoor Air (inh)

Outdoor Industrial Worker (OW)
Surface Soil (ing/derm)
Surface Soil to Outdoor Air (inh)
Groundwater to Outdoor Air (inh)

Total Potential Risk:

Construction Worker (CW)
Surface Soil (ing/derm)
Surface Soil to Outdoor Air (inh)
Groundwater (ing/derm)
Groundwater to Outdoor Air (inh)

Total Potential Risk:

Resident (RES)
Surface Soil (ing/derm)
Surface Soil to Outdoor Air (inh)
Produce (ing)

Total Potential Risk:

Residential Transects

3
RME

7.98E-08
2.32E-11

7.98E-08

1.77E-09
2.16E-11

1.79E-09

1.18E-06
4.34E-1 1

1.18E-06

MLE

7.46E-09
2.13E-12

7.47E-09

3.49E-10
3.42E-12

3.53E-10

7.96E-08
1.49E-12

7.96E-08

4
RME

1.15E-06
3.32E-10

1.15E-06

3.36E-08
4.11E-10

3.40E-08

1.34E-05
4.92E-10

1.34E-05

MLE

3.92E-08
1.12E-11

3.92E-08

2.76E-09
2.70E-1 1

2.79E-09

3.16E-07
5.93E-12

3.16E-07

5
RME

--

-

--

--

3.52E-06
1.14E-10

3.52E-06

MLE

--

~

--

-

1.18E-07
2.13E-12

1.18E-07

6
RME

1.11E-06
3.21E-10

1.11E-06

2.45E-08
3.00E-10

2.48E-08

1 .43E-05
5.26E-10

1.43E-05

MLE

2.75E-08
7.85E-12

2.75E-08

1 .29E-09
1.26E-11

1.30E-09

2.74E-07
5.14E-12

2.74E-07

7 • •
RME

1.54E-06
6.64E-09

1.55E-06

2.97E-08
6.21 E-09

3.59E-08

1.63E-05
8.16E-09
5.33E-05
6.96E-05

MLE

1.21E-07
7.59E-10

1.22E-07

4.28E-09
1.22E-09

5.49E-09

7.89E-07
3.27E-10
2.87E-06
3.65E-06

Notes:
-- No constituents of potential concern were identified for this pathway,
derm - dermal contact.
ing - ingestion.
inh - inhalation.
MLE - Most Likely Exposure.
NA - Not Applicable. Pathway not identified as a pathway of potential concern.
RME - Reasonable Maximum Exposure.
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TABLE 8-2
SUMMARY OF POTENTIAL HAZARD INDICES FOR ALL RECEPTORS - TRANSECTS
SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

ENSR International

Medium (Pathways)

Indoor Industrial Worker (IW)
Groundwater to Indoor Air (inh)

Outdoor Industrial Worker <OW)
Surface Soil (ing/derm)
Surface Soil to Outdoor Air (inh)
Groundwater to Outdoor Air (inh)

Total Potential Hazard Index:

Construction Worker (CW)
Surface Soil (ing/derm)
Surface Soil to Outdoor Air (inh)
Groundwater (ing/derm)
Groundwater to Outdoor Air (inh)

Total Potential Hazard Index:

Resident t RES)
Surface Soil (ing/derm)
Surface Soil to Outdoor Air (inh)
Produce (ing)

Total Potential Hazard Index:

Residential Transects
, . . ' 3 . . . ' . .

RME

NC
NC

NC

NC
NC

NC

NC
NC

NC

MLE

NC
NC

NC

NC
NC

NC

NC
NC

NC

4
RME

NC
NC

NC

NC
NC

NC

NC
NC

NC

MLE

NC
NC

NC

NC
NC

NC

NC
NC

NC

5
RME

..

-

1.96E-02
NC

1.96E-02

MLE

--

--

1.04E-03
NC

1.04E-03

6
RME

NC
NC

NC

NC
NC

NC

NC
NC

NC

MLE

NC
NC

NC

NC
NC

NC

NC
NC

NC

. . ' .: .7
RME

5.59E-03
NC

5.59E-03

2.39E-03
NC

2.39E-03

1.46E-01
NC

5.13E-02
1.97E-01

MLE

2.25E-03
NC

2.25E-03

5.17E-04
NC

5.17E-04

3.26E-02
NC

9.12E-03
4.17E-02

Notes:
-- No constituents of potential concern were identified for this pathway,
derm - dermal contact,
ing - ingestion.
inh - inhalation.
MLE - Most Likely Exposure.
NA - Not Applicable. Pathway not identified as a pathway of potential concern.
NC - Not Calculated. No appropriate dose-response values for constituents for this pathway.
RME - Reasonable Maximum Exposure.
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TABLE 8-3
SUMMARY OF POTENTIAL RISKS FOR ALL RECEPTORS
SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

SITES

Medium (Pathways)

Indoor Industrial Worker (IW)
Groundwater to Indoor Air (inh)

Outdoor Industrial Worker fOW)
Surface Soil (Ing/derm)
Surface Soil to Outdoor Air (Inh)
Groundwater to Outdoor Air (inh)

Total Potential Risk:

Construction Worker (CW)
Surface Soil (ing/derm)
Surface Soil to Outdoor Air (inh)
Groundwater (ing/derm)
Groundwater to Outdoor Air (inh)

Total Potential Rlak:

Trespass/no Teenaqer (TT)
Surface Soil (Ing/derm)
Surface Soil to Outdoor Air (inh)
Groundwater to Outdoor Air (inh)

Total Potential Risk:

Resident (RES)
Surface Soil (ing/derm)
Surface Soil to Outdoor Air (inh)
Produce (ing)

Total Potential Risk:

Sites
• o • , . , •
RME

8.22E-07

5.32E-08
5.32E-08

990E-06
2.19E-07
1.01E-05

8.94E-10
8.94E-10

NA
NA
NA

NA

MCE

3.09E-08

1.05E-09
1.05E-09

4.71 E-06
6.57E-08
4.78E-06

4.20E-11
4.20E-11

NA
NA
NA

NA

H
RME

8.89E-07

1.89E-05
4.99E-08
8.50E-08
1.90E-05

4.30E-07
3.11E-08
2.71 E-06
3.35E-07
3.51 E-06

3.24E-06
8.38E-10
1 .43E-09
3.24E-06

NA
NA
NA

NA

MLE

4.70E-08

1.35E-06
3.19E-09
2.13E-09
1.35E-06

6.57E-08
3.41E-09
1.12E-06
1.00E-07
1.29E-06

3.41 E-07
1.28E-10
8.51 E- 11
3.42E-07

NA
NA
NA

NA

RME

2.08E-06

1.65E-04
1.15E-07

J.25E-06
/T86E3W7

3.89E-06
5.50E-08
4.B4E-06
1.32E-07
8.92E-06

2.81E-05
1.94E-09
2.10E-08
2.81 E-05

NA
NA
NA

NA

MLE

5.95E-08

8.15E-06
5.57E-09
6.93E-09
8.16E-06

4.14E-07
4.55E-09
2.39E-06
3.16E-08
2.84E-06

2.05E-06
2.23E-10
2.78E-10
2.05E-06

NA
NA
NA

NA

L
RME

8.76E-08

5.02E-06
1.67E-08
2.79E-09
5.04E-06

9.97E-08
1.56E-08
2.00E-07
5.36E-08
3.69E-07

8.81 E-07
2.82E-10
4.69E-11
8.81 E-07

NA
NA
NA

NA

MLE

2.95E-09

5.07E-07
2.56E-09
1.50E-10
5.10E-07

1.90E-08
4.10E-09
1.00E-07
1.61E-08
1.39E-07

1.33E-07
1.02E-10
5.99E-12
1.33E-07

NA
NA
NA

NA

N
RME

--

-•

-

1.30E-06
7.15E-11

1.30E-06

MLE

--

-

--

9.27E-08
2.60E-12

9.27E-08
Notes:
-- No constituents of potential concern were identified for this pathway,
derm - dermal contact,
ing - Ingestion.
inh - inhalation.
MLE - Most Likely Exposure.
NA - Not Applicable. Pathway not identified as a pathway of potential concern.
RME - Reasonable Maximum Exposure.
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TABLE 8-4
SUMMARY OF POTENTIAL HAZARD INDICES FOR ALL RECEPTORS - SITES
SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

ENSR International
Page 1 of 1

Medium (Pathway*)

Indoor Industrial Worker (IW)
Groundwater to Indoor Air (Inh)

Outdoor Industrial Worker (OW)
Surface Soil (ing/derm)
Surface Soil to Outdoor Air (inn)
Groundwater to Outdoor Air (inn)
Total Potential Hazard Index:

Construction Worker (CW)
Surface Soil (ing/derm)
Surface Soil to Outdoor Air (inh)
Groundwater (ing/derm)
Groundwater to Outdoor Air (inh)
Total Potential Hazard Index:

Trespassing Teenager fTT)
Surface Soil (ing/derm)
Surface Soil to Outdoor Air (inh)
Groundwater to Outdoor Air (Inh)
Total Potential Hazard Index:

Resident (RES)
Surface Soil (ing/derm)
Surface Soil to Outdoor Air (inh)
Produce (ing)
Total Potential Hazard Index:

6lt«8

o
RME

0.20

0.01
0.01

0.09
2.40 (a)

0.0004

0.0004

NA
NA
NA
NA

MLE

0.02

0.001
0.001

0.04
0.72
0.76

0.00002

0.00002

NA
NA
NA
NA

• - H . .,' .
RME

0.41

0.05
NC
0.04
0.09

0.02
NC

0.09
4.43

A£sT]

0.02
NC

0.002
0.02

NA
NA
NA
NA

MLE

0.07

0.01
NC

0.003
0.01

0.003
NC
0.04

1.33 (a)
/T38TaT|

0.002
NC

0.0001

0.002

NA
NA
NA
NA

RME

0.10

2.12
NC
0.03

p^sl

1.08
NC

0.09
Jd87
1 r2.oT7

0.84
NC

0.001

0.84

NA
NA
NA
NA

Notes:
-- No constituents of potential concern were identified for this pathway,
derm - dermal contact,
ing - ingestion.
inh - inhalation.
MLE - Most Likely Exposure.
NA - Not Applicable. Pathway not Identified as a pathway of potential concern.
NC - Not Calculated. No appropriate dose-response values for constituents for this pathway.
RME - Reasonable Maximum Exposure,
(a) No HI exceedence based on a toxic endpoint analysis (See Table 8-5 and Appendix R).

MLE

0.01

0.36
NC

0.001
0.36

0.11
NC

0.04
0.20
0.34

0.06
NC

0.00002
0.06

NA
NA
NA
NA

L
RME

0.05

0.03
NC

0.002
0.03

0.01
NC

0.10
0.78
0.89

0.01
NC

0.00006

0.01

NA
NA
NA
NA

MLE

0.01

0.01
NC

0.0003
0.01

0.003
NC
0.05
0.23
0.29

0.002
NC

0.00001

0.002

NA
NA
NA
NA

N
RMfe

-

-

-

NC
NC

NC

MLE

--

•-

..

NC
NC

NC
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TABLE 8-5
SUMMARY OF TARGET ENDPOINT ANALYSIS - CONSTRUCTION WORKER
SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

ENSR International
Page 1 of 1

Medium {Pathways)
Target Endpoint

Construction Worker (CW)
Surface Soil (ing/derm)

Eye
Immunological
Skin
Vascular

Groundwater (ing/derm)
Blood
Decreased Body Weight
Decreased Longevity
Developmental
Immunological
Kidney
Liver
Neurological
Reproductive
Skin
Spleen
Vascular

Groundwater to Outdoor Air (inh)
Blood
Developmental
Kidney
Liver
Nasal
Neurological

Total Potential Hazard Index:
Blood
Decreased Body Weight
Decreased Longevity
Developmental
Eye
Immunological
Kidney
Liver
Nasal
Neurological
Reproductive
Skin
Spleen
Vascular

Sites
Q

RME

--
--
—
--

0.03
0.004

--
0.0001
0.01
0.02
0.03

0.0002
0.0007

--
0.02

--

0.95
--

0.42
0.42
0.99
0.03

0.98
0.004

--
0.0001

--
0.01
0.44
0.45
0.99
0.03

0.0007
—

0.02
--

H
RME

0.01
0.01
0.02
0.01

0.03
0.004

0.0003
0.000002

0.001
0.05
0.06

--
--

0.003
0.002
0.003

0.94
0.002
0.38
0.38
3.12

--

0.96
0.004

0.0003
0.002
0.01
0.01
0.43
0.44
3.12

--
--

0.03
0.002
0.01

MLE

0.002
0.002
0.003
0.001

0.01
0.002
0.0001

0.000001
0.001
0.02
0.02

--
--

0.002
0.001
0.002

0.28
0.001
0.11
0.11
0.93

—

0.29
0.002

0.0001
0.001
0.002
0.003
0.13
0.14
0.93

--
--

0.005
0.001
0.003

Notes:
derm - Dermal.
ing - Ingestion.
inh - Inhalation.
MLE - Most Likely Exposure.
RME - Reasonable Maximum Exposure.

receptor summary table.xbVTARGET SUMMARY
December 29, 2000

Revision 0



ENSR International

TABLE 8-6
SUMMARY OF POTENTIAL RISKS FOR ALL RECEPTORS - DEAD CREEK AND BORROW PIT LAKE
SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

Medium (Pathways)

Dead Creek/Borrow Pit

Lake
RME MCE7

Recreational Teen (RT)
Sediment - Wading (ing/derm)
Sediment - Swimming (ing/derm)

Total Potential Risk:

3.02E-07
1.51E-07
4.53E-07

5.68E-08
2.84E-08
8.51 E-08

Recreational Fisher (RF)
Sediment (ing/derm)
Fish Tissue (ing)

Total Potential Risk:

5.83E-07
3.31E-05
3.36E-05

9.22E-09
1.24E-06
1.25E-06

Notes:
-- No constituents of potential concern were identified for this pathway.
derm - dermal contact.
ing - ingestion.
inh - inhalation.
MLE - Most Likely Exposure.
NA - Not Applicable. Pathway not identified as a pathway of potential concern.
RME - Reasonable Maximum Exposure.

receptor summary table .xls\risk -sediment
December 29, 2000
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TABLE 8-7
SUMMARY OF POTENTIAL HAZARD INDICES FOR ALL RECEPTORS - DEAD CREEK AND BORROW PIT LAKE
SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

Medium (Pathways)

Dead Creek/Borrow Pit
Lake

RME MLE

Recreational Teen (RT)
Sediment - Wading (ing/derm)
Sediment - Swimming (ing/derm)

Total Potential Risk:

0.02
0.01
0.03

0.003
0.001
0.004

Recreational Fisher (RF)
Sediment (ing/derm)
Fish Tissue (ing)

Total Potential Risk:

0.02
0.17
0.19

0.001
0.02
0.02

Notes:
-- No constituents of potential concern were identified for this pathway.
derm - dermal contact.
ing - ingestion.
inh - inhalation.
MLE - Most Likely Exposure.
NA - Not Applicable. Pathway not identified as a pathway of potential concern.
RME - Reasonable Maximum Exposure.

receptor summary table.xte\HI-SEDIMENT
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Sauget Area 1

HHRA-EE/CA and Rl/FS

APPENDIX A

HHRA WORKPLAN

This appendix presents a copy of the USEPA-approved Human Health Risk Assessment (HHRA)
Workplan for Sauget Area 1, Sauget and Cohokia, Illinois, dated June 25, 1999, including the change
pages issued August 6, 1999.

Workplan Appendix C provides the USEPA Region 9 Preliminary Remediation Goals (PRGs). The
PRGs current at the time of the submittal of the workplan were dated June 3, 1998. The original
appendix has been replaced here with the PRGs current at the time of the conduct of the hazard
identification screen for the HHRA, those dated October 1, 1999. [Note that as of this writing, the
PRGs have been updated by Region 9, dated November 22, 2000. Of the constituents for which
PRGs were used for the screening process, only the value for lead changed significantly. The most
current value for lead has been incorporated into the screening process.]

Workplan Appendix D provides the USEPA Region 3 Risk-Based Concentrations (RBCs). The RBCs
current at the time of the submittal of the workplan were dated October 1998. The original appendix
has been replaced here with the most recent RBCs current at the time of the conduct of the hazard
identification screen, those dated October 2000.
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SVOC Semi-Volatile Organic Compounds
TACO Tiered Approach to Corrective Action Objectives
TCDD Tetrachlorodibenzo-p-dioxin
TEF Toxic Equivalence Factor
TEQ Toxic Equivalence Concentration
TPH Total Petroleum Hydrocarbons
UCL Upper Confidence Limit
USEPA U.S. Environmental Protection Agency
VOC Volatile Organic Compounds
WHO World Health Organization
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1.0 INTRODUCTION

This document presents a workplan for conducting a streamlined evaluation of short-term exposures,
as well as for performing a baseline human health risk assessment (HHRA) for Sauget Area 1 located
in Sauget and Cahokia, IL. This workplan has been developed to support the Engineering Evaluation
and Cost Analysis (EE/CA) for the Sauget Area 1 source areas and potentially impacted portions of
Area 1, and for the Remedial Investigation and Feasibility Study (RI/FS) for Sauget Area 1
groundwater. In addition, this workplan has been developed to satisfy the Scope of Work (SOW) for
the EE/CA and RI/FS, provided as an attachment to the Administrative Order by Consent (AOC)
entered into by the U.S. Environmental Protection Agency (USEPA) and Solatia Inc. (Solutia), as well
as to be compliant with the National Contingency Plan (NCP).

Streamlined Short-Temn Risk Assessment

In some situations, short-term exposures (e.g., subchronic daily intakes) may be important An
evaluation of short-term exposures is not normally included as part of the baseline risk assessment
However, since an EE/CA is being performed, an evaluation of the potential for unacceptable health
risks after short-term exposures will be conducted. If an identified release is predicted to pose
unacceptable health risks after short-term exposure, accelerated response actions to address any
potential imminent and substantial endangerment to human health or the environment (i.e., principal
threats) may be warranted. According to USEPA (1989a) guidance, the following factors should be
considered when deciding whether to evaluate short-term exposures for the purposes of addressing
the need for time-critical removal actions:

• The toxicological characteristics of the chemicals of potential concern;
• The occurrence of high chemical concentrations or the potential for a large release;
• Persistence of the chemicals in the environment; and
• The characteristics of the population that influence the duration of exposure.

The above factors will be evaluated and discussed in the EE/CA report. Additionally, if the average
concentration of any constituent detected during the investigations exceeds the screening level for that
constituent by greater than 100-fold (MADEP, 1995), a short-term exposure scenario evaluation will be
performed for that constituent. Since this type of short-term health evaluation is not a standard
component of most hazardous waste site health evaluations, limited guidance exists for performing
these types of evaluations. Short-term exposures generally pose less of a health risk than longer-term
exposures to the same concentration of a chemical. In recognition of this fact, USEPA generally
establishes subchronic toxicity criteria at ten fold higher concentrations than chronic toxicity criteria.
When available, USEPA-approved acute and subchronic toxicity criteria will be used to evaluate short-
term exposures. Both reasonable maximum exposure (RME) and most likely exposure (MLE)
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scenarios will be included in the evaluation, utilizing upper bound and average media concentrations,
respectively.

In the absence of USEPA criteria, short-term air exposures will be evaluated based on guidance
provided by USEPA (1993c). As outlined by USEPA (1993c), the primary reference source for
obtaining short-term air action levels will be the most recent version of the Texas Air Control Board
Effects Screening Level List. Secondary sources of information will include, but will not be limited to,
short-term exposure limits derived by the American Conference of Governmental Industrial Hygienists
(ACGIH), the National Institute for Occupational Safety and Health (NIOSH), and the Occupational
Safety and Health Administration (OSHA).

For soils, acute and intermediate duration minimal risk levels (MRLs) available from ATSDR will be
used. If MRLs for soil are not available for a chemical evaluated for potential short-term health effects,
acute and/or intermediate exposure duration health criteria will be derived by qualified lexicologists, for
review by USEPA Region V and/or IEPA. A condition of imminent endangerment will be considered to
exist if target risks exceed 1CT4 or a hazard index for chemicals with similar target endpoints exceeds 1.
Due to the need for time-critical removal actions when an imminent endangerment is identified, USEPA
and IEPA will be notified within 30 days if any potential short-term health hazards are identified during
the course of the investigations.

Baseline Risk Assessment

The HHRA will follow Task 4, Section 2.5, and Task 5, Section 2 of the SOW. In addition, the HHRA
will also comply with USEPA guidance for conducting a risk assessment including, but not limited to,
the following:

• Risk Assessment Guidance for Superfund (RAGS): Volume 1 - Human Health Evaluation
Manual (Parts A and D) (USEPA, 1989a and 1998a).

• USEPA Soil Screening Guidance: Technical Background Document (USEPA, 1996a).

• Human Health Evaluation Manual Supplemental Guidance; Standard Default Exposure
Factors. (USEPA, 1991a).

• Exposure Factors Handbook (USEPA, 1997a).

• Land Use in CERCLA Remedy Selection Process (USEPA, 1995).

The baseline risk assessment will evaluate potential health effects after chronic daily exposures and will
be conducted using the four step paradigm as identified by the USEPA (USEPA, 1989a). The steps are:
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• Data Evaluation and Hazard Identification
• Toxicity Assessment
• Exposure Assessment
• Risk Characterization

This workplan is organized into the following sections:

• Site Characterization - Section 2.0 of this workplan discusses the site and its environs, and
presents a conceptual site model describing source areas, potential migration pathways, and
potentially impacted media.

• Hazard Identification - Section 3.0 of this workplan presents a discussion of how site data will
be summarized, and a description of the process for the selection of constituents of potential
concern (COPC) to be evaluated quantitatively in the risk assessment

• Dose-Response Assessment - Section 4.0 of this workplan presents a discussion of the
dose-response assessment process. The dose-response assessment evaluates the
relationship between the magnitude of exposure (dose) and the potential for occurrence of
specific health effects (response) for each COPC. Both potential carcinogenic and
noncarcinogenic effects will be considered. The most current USEPA verified dose-response
values will be used when available.

• Exposure Assessment - Section 5.0 of this workplan presents a discussion of the exposure
assessment process. The purpose of the exposure assessment is to provide a quantitative
estimate of the magnitude and frequency of potential exposure to COPC by a receptor.
Potentially exposed individuals, and the pathways through which those individuals may be
exposed to COPC are identified based on the physical characteristics of the site, as well as
the current and reasonably foreseeable future uses of the site and surrounding area. The
extent of a receptor's exposure is estimated by constructing exposure scenarios that describe
the potential pathways of exposure to COPC and the activities and behaviors of individuals
that might lead to contact with COPC in the environment.

• Risk Characterization - Section 6.0 of this workplan presents a discussion of the risk
characterization process and uncertainties associated with the risk assessment process.
Risk characterization combines the results of the exposure assessment and the toxicity
assessment to derive site-specific estimates of potentially carcinogenic and noncarcinogenic
risks resulting from both current and reasonably foreseeable potential human exposures to
COPC. The results of the risk characterization will be used to identify constituents of concern
(COC), which are the subset of those COPC whose risks result in an exceedance of the
target risk range of 10"6 to 10"* for potential carcinogens and a target Hazard Index of 1 for
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noncarcinogens (that act on the same target organ), as defined in the AOC SOW and by the
Illinois Environmental Protection Agency (IEPA) (1998).

Within any of the steps of the risk assessment process described above, assumptions must
be made due to a lack of absolute scientific knowledge. Some of the assumptions are
supported by considerable scientific evidence, while others have less support. The
assumptions that introduce the greatest amount of uncertainty in this risk evaluation will be
discussed in Section 6.0 of the HHRA report.

• Summary and Conclusions - Section 7.0 of this workplan will discuss how the results of the
HHRA will be summarized in the final report.

Each of these steps is discussed in the sections that follow. References are provided in Section 8.0 of
this workplan. The sections of the HHRA report submitted as part of the EE/CA and RI/FS will be
organized following this same format.
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2.0 SITE CHARACTERIZATION

This workplan addresses the areas of Sauget Area 1 as identified in the AOC. Specifically, the EE/CA
for Sauget Area 1 will address the following areas:

• Fill areas (Sites G, H, I, L, M, and N), and
• Potentially impacted areas:

- Dead Creek Segments (CS): CS-B, CS-C, CS-D, CS-E, and CS-F
- Commercial, residential and/or undeveloped properties adjacent to these creek segments

The RI/FS for Sauget Area 1 will address groundwater in the following areas:

• Fill areas and areas downgradient of the source areas
• Groundwater in the area of, and private wells identified along, Walnut Street and Judith Lane

in Cahokia, IL

To guide identification of appropriate exposure pathways for evaluation in the risk assessment, a
conceptual site model (CSM) for human health has been developed. The purpose of the CSM is to
identify fill areas, potential migration pathways of constituents from fill areas to media where exposure
can occur, and to identify potential human receptors. Potential exposure pathways and potential
receptors are discussed in Section 5.0.

Conceptual Site Model

At Sauget Area 1, the fill areas are identified as Sites G, H, I, L, M, and N. Constituents in the fill areas
may leach to underlying groundwater. Volatile organic compounds (VOCs) in groundwater may
volatilize into outdoor air and may infiltrate into air in overlying buildings. Constituents in groundwater
may discharge to Dead Creek and subsequently be transported downstream to the lower reaches of
Dead Creek and into the Borrow Pit Lake. Fish in the Borrow Pit Lake may have accumulated
constituents present in surface water and/or sediments. In addition, it is possible that Dead Creek
flooding events and/or windblown dust may have resulted in the distribution of constituents to soils on
the properties adjacent to the creek. Figure 2-1 presents a CSM for Sauget Area 1. The CSM
identifies sources, environmental release mechanisms, potential exposure pathways, potential
exposure routes, and potential human receptors. Those potentially complete exposure pathways to be
considered for further evaluation in the risk assessment are identified. Receptors and pathways are
discussed in more detail in Section 5.0.

The Support Sampling Plan (SSP) sampling program has been developed to address these potential
migration pathways. Sampling to be conducted in support of the HHRA include the following. Fill area
surface soil and wastes will be sampled and characterized. Groundwater in the source areas,
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downgradient of the source areas, and southwest of the source areas will be sampled and
characterized. Shallow groundwater and domestic wells in the vicinity of Walnut Street and Judith
Lane will also be characterized. Surface and subsurface soils in the undeveloped and residential areas
of the residential/commercial/undeveloped properties adjacent to Dead Creek will be sampled.
Surface water and sediments in Dead Creek and the Borrow Pit Lake will be sampled. In addition, fish
tissue samples from the Borrow Pit Lake will be analyzed.

The CSM is meant to be a "living" model that can be updated and modified as additional data become
available. The exposure scenarios proposed for quantitative evaluation in the risk assessment (see
Section 5.0) have been identified based on this current CSM. However, the CSM will be reviewed and
modified as necessary once the analytical data from the SSP program have become available. Any
substantial changes in the CSM and, subsequently, the pathways for quantitative evaluation, will be
discussed with USEPA prior to conduct of the risk assessment.
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3.0 HAZARD IDENTIFICATION

The purpose of the hazard identification process is two-fold: 1) to evaluate the nature and extent of
release of constituents present at the site; and 2) to select a subset of constituents of potential concern
(COPC) for quantitative evaluation in the risk assessment. This step of the risk assessment will
involve compiling and summarizing SSP data for the risk assessment, and selecting COPC based on a
series of screening criteria.

3.1 Data Compilation

For Sauget Area 1, existing data are available from previously conducted investigations. New data will
be available from the field activities specified in the SSP. The HHRA will include a section that
compiles all of the valid data collected from the site in support of the SSP.

3.1.1 Areas and Media

The SSP for Sauget Area 1 is designed to investigate the source areas, Dead Creek and its environs,
and the residential/commercial/undeveloped areas adjacent to Dead Creek. Of the data to be
collected for the SSP, analytical data for use in the HHRA will be available for the following media:

• Source area shallow groundwater;
• Source area downgradient alluvial groundwaten
• Shallow groundwater southwest of source areas;
• Shallow groundwater in the vicinity of Walnut Street and Judith Lane;
• Groundwater from private wells in the vicinity of Walnut Street and Judith Lane;

• Source area surface soil;
• Source area subsurface waste;
• Residential area surface soil (0-0.5 feet below ground surface (bgs));
• Residential area subsurface soil (0.5-6 feet bgs);
• Dead Creek sediment;
• Borrow Pit Lake sediment;
• Dead Creek surface water;
• Borrow Pit Lake surface water;
• Fish tissue from Borrow Pit Lake (if populations are present); and
• 24-hour air samples at Sites G, H, I, and L.

Analytical data for use in the HHRA from background or reference locations will be available for the
following media:

• Surface soil;
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• Subsurface soil;
• Groundwater;
• Surface water;
• Sediment;
• Fish tissue; and
• Upwind air.

3.12. Analytes

The SSP identifies the suites of analytes for each medium. For ease of discussion here, the analytes
to be included in the risk evaluation are identified as follows:

• Full suite of analytes - VOCs, semi-volatile organic compounds (SVOCs), metals, mercury,
cyanide, polychlorinated biphenyls (PCBs), pesticides, and herbicides;

• Dioxins - dioxins and furans; and
• Industry-specific analytes - PCBs, total petroleum hydrocarbons (TPH), copper, zinc,

fluorides, phosphorous and ortho-phosphate. [Note - only PCBs, copper, zinc, fluorides, and
phosphorous will be quantitatively evaluated in the HHRA. Fluorides, phosphorous, and
ortho-phosphate will be analyzed for only in surface water.]

All analytical data collected in support of the SSP will be compiled and tabulated in a database for
statistical analysis. Summary statistics tables will be developed for each medium in each area, and will
present for each constituent the minimum and maximum detected values, the arithmetic mean, the
95th percentile upper confidence limit (UCL) on the arithmetic mean (USEPA, 1992a), and the
frequency of detection. Constituents analyzed for but never detected in a particular medium will not be
included in the summary statistics for that medium. For constituents detected at least once in a
particular medium, samples reported as "non-detect" by the laboratory will be assigned a value of one-
half the sample quantitation limit in calculating summary statistics (USEPA, 1989a; IEPA, 1998).
Duplicate sample results will be averaged and treated as a single sample result when compiling
summary statistics.

3.1.3 Sample Collection by Area and Medium

Data sets for each medium are described below. Sample collection strategy based on human health
risk assessment needs is discussed in conjunction with the potential exposure scenarios in Section
5.2.
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3.1.3.1 Groundwater

Fill Areas - Data for shallow groundwater samples from wells located in the fill areas, the downgradient
alluvial aquifers, and shallow groundwater southwest of the fill areas, as identified in the SSP, will be
evaluated in the risk assessment. These data will include the full suite of analytes and dioxins.

Residential Area - Analytical data for shallow groundwater in the Walnut Street/Judith Lane residential
area, as well as for four domestic wells in this area will be evaluated in the risk assessment. These
data will include the full suite of analytes and dioxins.

3.1.3.2 Fill Area Wastes

Sediment samples will be collected from Site M and analyzed for the full suite of analytes and dioxins.
Subsurface waste samples will be collected from Sites G, H, I, L, and N and analyzed for the full suite
of analytes and dioxins. These data will be used in the risk assessment. As described in Section 5.2,
the VOC sample will be a discrete sample taken along the depth of the waste at the location having the
highest PID/FID (Photo/flame lonization Detector) reading. The remaining analyses will be conducted
on a sample composited from material collected throughout the depth of the waste (note - non-waste
materials will not be included in this composite). Composting is being conducted to ensure that the
sample collected is representative of all the wastes, not just a single stratum within the wastes.
Composite samples are not generally regarded as the best descriptor with which to calculate the upper
bound concentrations for a data set (USEPA, 1989a). In this case, because the sample is collected
from waste materials only, the detected analytes are more likely to be representative of the
heterogeneity of the wastes than those from a single sample collected at a discrete location within the
wastes.

3.1.3.3 Soil

Fill area - Surface soil (0-0.5 feet bgs) samples will be collected, colocated with the fill area waste
sampling locations. These samples will be analyzed for the full suite of analytes and dioxins. These
data will be used in the risk assessment.

Residential/Commercial/Undeveloped Area - Surface (0-0.5 feet bgs) and subsurface (0.5-6 feet bgs)
soil samples will be collected from undeveloped areas along seven transects as identified in the SSP in
the residential/commercial/undeveloped area adjacent to Dead Creek and analyzed for the full suite of
analytes and dioxins. Based on the transect analytical results, surface and subsurface soil samples
will be collected from three residences along each of Transects 1 through 6 and two residences along
Transect 7 and analyzed for the full suite of analytes and dioxins. These data will be used in the risk
assessment.
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3.1.3.4 Surface Water

Surface water samples will be collected from Dead Creek and Borrow Pit Lake, and analyzed for the
full suite of analytes and dioxins. These data will be used in the risk assessment Dead Creek and
Borrow Pit Lake will be evaluated separately in the risk assessment. Depending on the distribution of
analytical results, the sections of Dead Creek may be evaluated separately or in combination in the risk
assessment.

3.1.3.5 Sediment

Sediment samples will be collected from Dead Creek and Borrow Pit Lake. Data for the full suite of
analytes and dioxins will be available for approximately 20 percent of these samples, and data for the
industry-specific analytes will be available for approximately 80 percent of these samples. Depending
on the distribution of analytical results, the sections of Dead Creek may be evaluated separately or in
combination in the risk assessment.

3.1.3.6 Fish Tissue

Fish tissue samples will be collected from Borrow Pit Lake and analyzed for the full suite of analytes
(with the exception of VOCs) and dioxins. The determination of the applicability of the fish ingestion
pathway for this waterbody is discussed in the Exposure Assessment (Section 5.3.5). If the fish
ingestion pathway is included for quantitative evaluation in the HHRA, whole fish data will be used.
Sample compositing will occur only where necessary to achieve a sufficient sample size for analysis.
Predator, bottom feeding and forage fish will be collected as available. Expected types to be
encountered include bass, crappie, catfish and/or bluegill.

3.1.3.7 Air

Air samples will be collected in the vicinity of Sites G, H, I, and L and analyzed for VOCs, SVOCs,
PCBs, dioxin, and metals. Because these are 24-hour air samples collected at a single time point
they will not be used in the calculation of risks in the HHRA. However, the data will be compared to
chronic and, if appropriate, to subchronic or acute criteria as discussed in Section 1.0. Initial
comparison will be made to USEPA Region 9 Preliminary Remediation Goals for air (USEPA, 1998c).

3.2 Selection of Constituents of Potential Concern

COPCs are a subset of the complete list of constituents detected in site media that are carried through
the quantitative risk assessment process. Selection of COPCs focuses the analysis on the most likely
risk "drivers." As stated in USEPA guidance (USEPA, 1993a):
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"Most risk assessments are dominated by a few compounds and a few routes of exposure.
Inclusion of all detected compounds at a site in the risk assessment has minimal influence on the
total risk. Moreover, quantitative risk calculations using data from environmental media that may
contain compounds present at concentrations too low to adversely affect public hearth have no
effect on the overall risk estimate for the site. The use of a toxicity screen allows the risk
assessment to focus on the compounds and media that may make significant contributions to
overall risk."

Several factors are typically considered in selecting COPCs for a site, including natural background,
frequency of detection, and toxicity, including essential nutrient status. Risk calculations will be
conducted using the COPCs identified in this step.

Constituents of concern (COC) will be identified in Section 6.0 of the HHRA as those constituents
whose risks result in an exceedance of the target risk range of 10"6 to 1CT4 for potential carcinogens
and a target Hazard Index of 1 for noncarcinogens (that act on the same target organ), as defined in
the AOC SOW and by IEPA (1998). Remedial goals will be developed for COCs based on the
exposure pathways evaluated in the risk assessment.

The steps to be used to identify COPC are presented below.

3.2.1 Evaluation of Frequency of Detection and Essential Nutrient Status

A frequency of detection screen will be conducted on each medium (e.g., sediment, surface soil, etc.).
Constituents that are detected in fewer than 5% of samples, provided 20 samples are available, will not
be included as COPCs. However, some of these constituents may be retained as COPC based on
professional judgment, considering factors such as the presence of a hotspot. In addition to the
frequency of detection screen, essential nutrients (i.e., calcium, iron, magnesium, sodium and
potassium) will not be included as COPCs (USEPA, 1989a).

3.2.2 Comparison to Background

Background samples to be collected in the vicinity of the site present information on naturally-occurring
levels of constituents typical for the local area. The purpose of comparing site conditions to local
background is to determine if site concentrations of constituents are representative of background
concentrations, which, therefore, should not be included in risk calculations. Background comparisons
will be conducted for each medium using site-specific background data and background
concentrations for rural and urban areas of Illinois published by IEPA (1998).

Groundwater, surface water and sediment samples collected in upgradient locations, if available, will
provide site-specific background data for these media. Soil samples collected at appropriate off-site
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locations, as described in the SSP, will provide site-specific background data for the soil media. See
SSP Sections 6.8, 7.6, and 11.4 for a discussion of background locations.

The procedure for determining whether a constituent concentration is consistent with background will
follow that developed by USEPA Region 4 (USEPA, 1996b). Maximum detected concentrations of
constituents in environmental media at the site will be compared against two times the arithmetic mean
site-specific background concentration. USEPA Region 4 states that although RAGS (USEPA, 1989a)
allows the use of statistics in data evaluation, statistics may not be sufficiently conservative at this
stage of the risk evaluation; and in most cases, there are not a sufficient number of samples for
conducting a statistical analysis. Therefore, if maximum concentrations of inorganic constituents in an
area are found to be less than two times the average background concentrations, then those
constituents can be eliminated from quantitative evaluation in the risk assessment. Constituents
whose concentrations are found to be above typical local background levels will be retained for
evaluation in the next step of the hazard identification process (Toxicity Screen).

3.2.3 Toxicity Screen

A toxicity screen will be performed in accordance with USEPA Region 5 guidance (USEPA, 1998b)
and IEPA regulations (IEPA, 1998). USEPA Region 5 guidance identifies the following three sources
as appropriate screening levels for soil, in order of preference:

1) Most recent generic soil screening levels (SSLs) developed and presented in Appendix A
of the Soil Screening Guidance (USEPA, 1996a). The SSLs are based on ingestion and
inhalation (direct contact) and soil-to-groundwater exposure pathways for a residential
scenario.

2) Site-specific SSLs derived using the methodology outlined in the above reference.

3) Most recent USEPA Region 9 Preliminary Remediation Goals (PRGs; USEPA, 1998c).

The IEPA Tiered Approach to Corrective Action (TACO) (IEPA, 1998) is very similar to that outlined in
the SSL guidance (USEPA, 1996a) in that it provides Tier I criteria based on direct contact (ingestion
and inhalation) and the soil-to-groundwater pathway. In fact, the TACO Tier I criteria have been
developed based on the USEPA SSL guidance. However, the TACO Tier I criteria are more
comprehensive because values are provided for a longer list of constituents, and Tier I criteria are
available for both residential and industrial scenarios.

Therefore, IEPA TACO Tier I criteria will be used for the identification of COPC for soil and
groundwater for quantitative evaluation in the risk assessment. Where IEPA TACO Tier I criteria
(IEPA, 1998) are not available, USEPA Region 9 PRGs (1998c) will be used. Residential values will
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be used to identify COPC for residential soils and sediments and all groundwater, and industrial values
will be used to evaluate source area soils and waste.

Following IEPA guidance, the criteria for groundwater will be adjusted for cumulative effects for both
potential carcinogens and noncarcinogens. Per the TACO program guidance, Tier I criteria for soils
are not adjusted for cumulative effects (IEPA, 1998).

IEPA TACO Tier I values are not available for surface water, fish tissue, or air. Hence, surface water
data will be compared with the lower of screening values identified for groundwater and the
promulgated human health Ambient Water Quality Criteria (AWQCs) for fish ingestion (USEPA,
1998d). Fish tissue data will be compared to the USEPA Region 3 Risk-Based Concentrations (RBCs)
for fish (USEPA, 1998e). Modeled air concentrations will be compared to USEPA Region 9 PRGs
(USEPA, 1998c).

These criteria were used to develop data quality levels (DQLs) to be used to identify appropriate
practical quantitation limits (PQLs) for laboratory methods for the analytical program. The DQLs and
PQLs are discussed in greater detail in the Quality Assurance Project Plans (QAPPs) for the site (see
Volumes 2B and 3B of the SSP). The DQLs for the HHRA are presented in Appendix A.

Per USEPA request, the current TACO Tier I values are presented in Appendix B, the current USEPA
Region 9 PRGs are presented in Appendix C, the current USEPA Region 3 RBCs are presented in
Appendix D, and the current AWQCs are presented in Appendix E. The PRGs and RBCs are
periodically updated by USEPA. The most current criteria available will be used in the selection of
COPC.

Constituents with maximum concentrations less than or equal to the screening criteria will not be
included as COPC. If no COPC are identified for a medium, that medium will not be evaluated
quantitatively in the HHRA.

Tables presenting the results of each screening step will be presented in the risk assessment report.
The final list of COPC for inclusion in the risk assessment will also be presented in the risk assessment
and included in all subsequent risk calculations.
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4.0 DOSE-RESPONSE ASSESSMENT

The purpose of the dose-response assessment is to identify the types of adverse health effects a
constituent may potentially cause, and to define the relationship between the dose of a constituent and
the likelihood or magnitude of an adverse effect (response).

Adverse effects are defined by USEPA as potentially carcinogenic or noncarcinogenic (i.e., potential
effects other than cancer). Dose-response relationships are defined by USEPA. The dose-response
values for potentially carcinogenic effects are termed Cancer Slope Factors (CSFs) or Unit Risk
Factors, and dose-response values for noncarcinogenic effects are termed Reference Doses (RfDs) or
Reference Concentrations (RfCs). These values are available from USEPA sources, such as
USEPA's Integrated Risk Information System (IRIS), an on-line computer database (USEPA, 1999),
and the Health Effects Assessment Summary Tables (HEAST) (USEPA, 1997b). Both sets of
potential health effects will be evaluated in the risk assessment. The USEPA National Center for
Environmental Assessment (NCEA) will be consulted if a constituent does not have a dose-response
value in either IRIS or HEAST. Appropriate criteria may also be derived by qualified toxicologists using
current USEPA-approved methodologies.

Dose-response values used in the risk assessment will be presented in tabular format. For each
constituent the table will present the Chemical Abstracts Service (CAS) number, dose-response value,
source, study animal, study method, and where appropriate, target organ, critical effect, uncertainty
factors, and confidence level.

Dose-response values are available for inhalation and oral exposures. Oral dose-response values will
be used to evaluate dermal exposures, provided appropriate dermal absorption values are available.
COPC will be evaluated quantitatively for the dermal exposure pathway. For inhalation pathways,
reference concentrations (in units of mg/m3) will be converted to reference doses (in units of mg/kg-
day) for calculating risk for systemic toxicants. For direct acting toxicants, the oral, dermal, and
inhalation pathways will be evaluated separately.

4.1 PCB Dose-Response

Risks from potential exposures to PCBs will be calculated using the most current guidance available
from USEPA. Currently, USEPA-approved guidance is provided in IRIS (USEPA, 1999). Total PCB
concentrations will be calculated by summing the separate homolog concentrations. The total PCB
concentrations will be multiplied by the verified cancer slope factors listed in IRIS (USEPA, 1999).
Guidance provided in IRIS specifies three tiers of human slope factors for environmental PCBs: high
risk and persistence, low risk and persistence, and lowest risk and persistence. The choice of slope
factors for use depends on the medium of exposure and PCB chlorine content, as outlined in IRIS
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(USEPA, 1999). Thus, a slightly differing approach to calculating potential cancer risks will be taken
for different media.

Non-cancer risks from potential exposures to PCBs will be calculated using the most conservative RfD
for a PCB mixture. In addition, uncertainty surrounding the use of USEPA-verified toxicity criteria will
be discussed.

4.2 Dioxin Dose-Response

The potential carcinogenic effects associated with exposure to dioxin and furan congeners in
environmental media will be assessed in accordance with the approach developed by USEPA (1989b).
Risks will be calculated for 2,3,7,8-TCDD and the dioxin and furan congeners using the cancer slope
factor for 2,3,7,8-TCDD listed in HEAST and using the TEFs provided in USEPA (1989b). The TEFs
are fractions that equate the potential toxicity of each congener to that of 2,3,7,8-TCDD. The World
Health Organization (WHO) (Van den Berg et al., 1998) has assigned a TEF to each of the dioxin and
furan congeners that slightly differ from the USEPA-approved values. The TEFs provided by USEPA
(1989b) and proposed by Van den Berg et al. (1998) are listed in Table 4-1. The exposure point
concentration for each dioxin and furan congener will be multiplied by its TEF, resulting in a TCDD
toxic equivalence concentration (TCDD-TEQ). The TCDD-TEQ values for each of the congeners will
then be added together. The cancer slope factor for 2,3,7,8-TCDD will then be used to calculate
potential carcinogenic risks resulting from potential exposure to 2,3,7,8-TCDD, and the dioxin and
furan congeners.
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TABLE 4-1
TEFs FOR DIOXIN AND FURAN CONGENERS

SAUGET AREA 1 EE/CA AND RI/FS
SAUGET AND CAHOKIA, ILLINOIS

SOLUTIA, INC.

CONSTITUENT

Dioxins
2,3,7,8-TetraCDD
1,2,3,7,8-PentaCDD
1,2,3,4,7,8-HexaCDD
1,2,3,6,7,8-HexaCDD
1,2,3,7,8,9-HexaCDD
1,2,3,4,6,7,8-HeptaCDD
OctaCDD
2,3.7,8-PentaCDDs
2,3,7,8-HexaCDDs
2,3,7,8-HeptaCDDs

Furans
2,3,7,8-TetraCDF
1,2,3,7,8-PentaCDF
2,3,4,7,8-PentaCDF
1,2,3,4,7,8-HexaCDF
1,2.3,6,7,8-HexaCDF
1,2,3,7,8,9-HexaCDF
2,3,4,6,7,8-HexaCDF
1,2,3,4,6,7,8-HeptaCDF
1,2,3,4,7,8,9-HeptaCDF
OctaCDF
2,3,7,8-HexaCDFs
2,3,7,8-HeptaCDFs

CAS NO.

1746-01-6
40321-76-4
39227-28-6
57653-85-7
19408-74-3
35822-39-4
3268-87-9
NA
NA
NA

51207-31-9
57117-41-6
57117-31-4
70648-26-9
57117-44-9
72918-21-9
60851-34-5
67562-39-4
55673-89-7
39001-02-0
NA
NA

TEF (a)

1
0.5
0.1
0.1
0.1
0.01
0.001
0.5
0.1
0.01

0.1
0.05
0.5
0.1
0.1
0.1
0.1
0.01
0.01
0.001
0.1
0.01

TEF (b)

1
1
0.1
0.1
0.1
0.01
0.0001
NA
NA
NA

0.1
0.05
0.5
0.1
0.1
0.1
0.1
0.01
0.01
0.0001
NA
NA

Notes:
CAS - Chemical Abstracts Service.
CDD- Chorodibenzodioxin
CDF - Chlorodibenzofuran.
TEF - Toxicity Equivalency Factor,
(a) USEPA, 1989b. Interim Procedures for Estimating Risks Associated with Mixtures of Chlorinated

Dibenzo-p-dioxins and Chlorinated Dibenzofurans (CDDs and CDFs) and 1989 Update,
b) - "Toxic Equivalency Factors for PCBs, PCDDs, PCDFs for Humans and Wildlife."
Van den Berg, et al. 1998.
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5.0 EXPOSURE ASSESSMENT

The purpose of the exposure assessment is to predict the magnitude and frequency of potential
human exposure to each of the COPC retained for quantitative evaluation in the HHRA. The first step
in the exposure assessment process is the characterization of the setting of the site and surrounding
area. Current and potential future site uses and potential receptors (i.e., people who may contact the
impacted environmental media of interest) are then identified. Potential exposure scenarios
appropriate to current and potential future site uses and receptors are then developed. Those potential
exposure pathways for which COPC are identified and are judged to be complete will be evaluated
quantitatively in the risk assessment Reasonable maximum exposure (RME) assumptions, and most
likely exposure (MLE) assumptions based on appropriate USEPA guidance, will be employed in the
quantitative risk assessment.

5.1 Identification of Potential Exposure Scenarios

Exposure scenarios are developed on the basis of the CSM for a site. The CSM for Sauget Area 1
was presented in Section 2.0 (Figure 2-1). The CSM was used to develop the potential exposure
scenarios identified below and in Table 5-1. Table 5-1 provides a more detailed presentation of
receptors and pathways by exposure area to be evaluated in the risk assessment.

Sauget Area 1 fill areas have been used for industrial purposes for many years (since the 1930s or
earlier) and use of these areas is expected to remain industrial. The fill areas within Sauget Area 1 are
zoned commercial/industrial and it is likely that the fill areas will continue to be used well into the
reasonably foreseeable future for commercial/industrial purposes.

As discussed in Sections 1.0 and 2.0 of the SSP, Sites G, H, I, L, M and N contain wastes that came
from a wide variety of municipal and industrial sources. Site M is a fenced former sand borrow pit that
is now filled with water and is hydrologically connected to Dead Creek. Site G is a fill area stabilized by
USEPA in an emergency response that solidified organic wastes, placed a temporary soil cover over
the site, and controlled site access by the installation of a fence. Recent inspection indicates that the
site and fence are still stable. Recent inspection of Site H indicated that the site is stable with a
vegetative cover and no exposed wastes at the surface. Site L also appears to be stable. It is covered
with cinders and is located in a vegetated field. Site N reportedly contains construction rubble. Site I
was originally used as a sand and gravel pit that received industrial and municipal wastes. The site is
currently graded and covered with crushed stone and used for equipment and truck parking.

Because these source areas are generally covered and stable with no evidence of exposed wastes at
the surface, sampling in these areas is focused on collection of waste samples. Although wastes are
not present atjhe surface, surface soil sampling will also be conducted.

549432LB.DOC. 610S002-100b r^-j Augusts, 1999

A-33



An on-srte outdoor industrial worker and a trespassing teen will be evaluated for potential exposure to
COPC where identified in surface soil, and to COPC that may volatilize into outdoor air from underlying
groundwater and wastes.

Because the wastes are at depth, a construction/utility worker will be evaluated for potential exposure
to constituents in the waste. Construction/utility work is assumed to occur only up to depths of 12 to 15
feet bgs, however, to be conservative, analytical data from waste samples composited throughout the
depth of the fill material will be used in the risk assessment (see discussion in Section 3.1.3.2). Due to
the shallow depth of groundwater, the construction/utility worker may contact groundwater during
excavation.

Due to the presence of a plume of VOCs in groundwater in the source areas and wastes present in the
subsurface, an on-site indoor industrial worker will be evaluated for potential exposure to COPC via
inhalation of volatile constituents present in indoor air due to vapor intrusion from groundwater and/or
wastes. Analytical data collected from shallow groundwater from the existing wells at the sites and
analytical data from subsurface waste samples will be used in the risk assessment If VOCs are
detected in shallow groundwater in other groundwater areas of the site, an indoor industrial worker
receptor will be evaluated.

Dead Creek bisects Sauget Area 1, passing through areas of commercial land use, areas of open
land, and areas of residential land use, and eventually discharges to Borrow Pit Lake and Prairie
DuPont Creek. As such, Dead Creek serves as a potential migration pathway for COPC from the
impacted fill areas. It is possible that windblown dust or periods of overbank flow (i.e., flooding) have
resulted in the deposition of site-related COPC on soil of the adjacent
residential/commercial/undeveloped areas. Therefore, it is possible that residents in the vicinity of
Dead Creek may be exposed to site-related COPC in soil. Recent inspection indicates that some
residences have vegetable gardens. Site-related COPC may be taken up by plant material and
subsequently ingested. If VOCs are present in shallow groundwater and/or subsurface soils in these
areas, they may infiltrate into indoor air and outdoor air. If these are complete exposure pathways,
they will be evaluated in the HHRA.

In addition, a construction/utility worker may contact COPC in surface and subsurface soil and shallow
groundwater in the residential/commercial/undeveloped area. The major potential COPC migration
pathway is overbank flow. Due to this migration pathway, COPC are expected to occur at the surface.
If COPC are located at depth in this area, it would be due to infiltration from the surface. Such
infiltration is not expected to move COPC to great depths; thus, the purpose for collecting subsurface
soils in the 0.5-6 foot interval. Although construction and utility work may proceed to depths of 12 to 15
bgs, COPC concentrations in the 0.5 to 6 foot interval are expected to be higher than for deeper
intervals. Therefore, these data will be used to evaluate potential exposure to COPC in subsurface
soil, which will provide a conservative estimate of risk for this pathway.

549432LB.DOC.610WQ2-100b ^ August 6.1999

A-34



An indoor industrial or commercial worker in the residential/commercial/undeveloped area may be
exposed to COPC in indoor air via inhalation due to volatilization of COPC from underlying soil and/or
groundwater in this area. Similarly, an outdoor industrial or commercial worker may be exposed to
COPC in surface soil via incidental ingestion, dermal contact and inhalation of volatiles and
particulates. Inhalation of COPC volatilizing from groundwater and/or subsurface soil may also occur.

As access to Dead Creek is generally uncontrolled, it is possible that recreational receptors (i.e.,
trespassing children/teenagers) could be exposed to COPC in surface water and sediment of Dead
Creek and Site M while wading. Although access to Borrow Pit Lake is uncontrolled, it is located on
private property, and access is very difficult due to its setting. However, recreational teenagers could
be exposed to COPC in surface water and sediment of Borrow Pit Lake while wading or swimming.
Again, although access is difficult, recreational fishing may occur in Borrow Pit Lake.

Groundwater is not used as a source of drinking water in the area. However, there are some private
wells in the area that may be used for outdoor household activities. Therefore, residents may be
exposed to COPC in groundwater in these areas via incidental ingestion and dermal contact. If it is
determined that groundwater is being used as a sole source of drinking water for any of the residences
downgradient of the fill areas, a drinking water scenario will be added to the HHRA.

Final receptor selection will be made once site analytical data have been evaluated and COPCs
identified. If no COPCs are identified in a particular medium (e.g., fish), and/or the potential exposure
pathway, upon further investigation, is judged to be incomplete (e.g., recreational fishing), then the
exposure scenarios associated with that medium/pathway will not be quantitatively evaluated in the
HHRA. The potential receptors and their associated exposure scenarios are discussed below and
summarized in Table 5-1.

52 Sample Collection Strategy

Table 5-2 presents a summary of the sampling strategy for each environmental medium and identifies
the number of samples to be collected. In addition, the exposure areas, receptors) and potential
exposure route(s) to be evaluated using the data are identified, based on the CSM developed for the
site (see Figure 2-1, and Table 5-1). Sample collection in residential areas has been focused on areas
adjacent to Dead Creek upstream of Route 3, as these areas are closer to the fill areas than those
downstream of Route 3.

5.3 Receptor Identification

The following subsections discuss the parameters that will be used to evaluate each of the potential
receptors in the HHRA. Both RME and MLE scenarios will be evaluated for each receptor. Exposure
factors common to several of the receptors are discussed in Section 5.4.
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5.3.1 Indoor Industrial Worker

Exposure assumptions for the indoor industrial worker under the RME and MLE scenarios are shown
in Table 5-3. Given the relatively shallow depth of groundwater, it is possible an indoor industrial
worker may be exposed indirectly to groundwater via inhalation of volatile COPC migrating from
groundwater and the subsurface to indoor air of an industrial/commercial building. The indoor
industrial worker receptor will be evaluated for the fill areas and the
residential/commercial/undeveloped areas of Sauget Area 1.

5.3.2 Outdoor Industrial Worker

Exposure assumptions for the outdoor industrial worker under the RME and MLE scenarios are shown
in Table 5-4. The outdoor industrial worker may contact COPC in surface soil via incidental ingestion
and dermal contact, and may inhale COPC via volatilization from the surface and subsurface and via
particulate emissions from the surface.

5.3.3 Trespassing Teenager

Exposure assumptions for the trespassing teenager under the RME and MLE scenarios are shown in
Table 5-5. It is assumed that this receptor can be exposed to COPC in surface soil in the fill areas via
accidental ingestion, dermal contact, and inhalation of volatiles and particulates, and can be exposed
to COPC in subsurface wastes and/or groundwater via inhalation of volatiles.

5.3.4 Construction/Utility Worker

Exposure assumptions for the construction/utility worker under the RME and MLE scenarios are shown
in Table 5-6. Exposure media of interest in the evaluation of potential risk to a future construction/utility
worker will potentially include surface soil, subsurface soil/wastes and groundwater. Exposure could
occur via incidental ingestion of and dermal contact with soil/waste and shallow groundwater and via
inhalation of fugitive dust and/or vapors from soil and groundwater. A construction/utility worker
receptor will be evaluated for the fill areas and the residential/commercial/undeveloped areas of
Sauget Area 1. The soil ingestion rate listed in Table 5-6 for the construction worker under the MLE
scenario is discussed in Section 5.4.

5.3.5 Resident

Given the potential for migration of site-related COPC from the fill areas to a residential area, it is
possible that a resident may be exposed to COPC in environmental media. The exposure media of
interest are surface soil, subsurface soil, plant tissue, and groundwater. A resident may potentially be
exposed directly to COPC in soil via incidental ingestion, dermal contact, and inhalation of volatiles and
particulates. Indirect exposure to COPC in soil may occur and through ingestion of produce grown in
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impacted residential soil. Public water is provided to residential areas; however, some private wells
exist. Residents could be exposed to COPC in groundwater in these areas via incidental ingestion and
dermal contact during outdoor household use. In addition, if VOCs are present in groundwater and/or
subsurface soil in this area, residents could be exposed via inhalation of vapors migrating to indoor air.
Table 5-7 presents the exposure assumptions for evaluation of a child resident (0 to 6 yrs of age) and
an adult resident under RME and MLE scenarios. Because several of the Dead Creek segments are
adjacent to the residential areas under evaluation, the recreational teenager (below) and residential
receptor risks will be evaluated both separately and in total, as indicated in Table 5-1. In addition, a
future residential exposure scenario will be evaluated for areas M and N. Because area M is a lagoon,
the future exposure pathway to be evaluated will be inhalation of sediment-derived dusts by residential
receptors in transects 1 and 2, assuming the lagoon could be drained and dried in the future.

5.3.6 Recreational Teenager

It is assumed that an adolescent could access Dead Creek and Borrow Pit Lake surface water and
sediment for recreational purposes. Therefore, it is possible that a receptor (aged 7 to 18 years)
(referred to here as a recreational teenager for ease of discussion) could be exposed to COPC present
in surface water and sediment of Dead Creek and Borrow Pit Lake while wading or swimming,
respectively. Exposure assumptions for the recreational teenager under the RME and MLE scenarios
are shown in Tabte 5-8.

5.3.7 Recreational Fisher

Recreational fishing may take place at Borrow Pit Lake. As Dead Creek may serve as a potential
migration pathway for COPC from the source areas, fish in Borrow Pit Lake may contain COPC in their
tissue. Therefore, a recreational fisher has the potential to be exposed to site-related COPC through
ingestion of fish from Borrow Pit Lake. This receptor may also contact COPC in surface water and
sediment while fishing. The exposure assumptions for the recreational fish ingestion pathway for the
RME and MLE receptors are summarized in Table 5-9. To determine if this pathway is complete, two
field surveys will be conducted. An ecological evaluation of the Borrow Pit Lake will be used to
determine if it can sustain a recreational fishery. In addition, a creel survey will be conducted to
determine if Borrow Pit Lake is fished and what fish may be caught

5.4 Exposure Parameters

5.4.1 Soil Ingestion Rate - Adult Construction Worker

Incidental soil ingestion occurs at all ages as a result of hand-to-mouth activities. Currently, there are
little or no reliable quantitative data available for estimating adult soil ingestion rates. USEPA risk
assessment guidance suggests a soil ingestion rate of 100 mg/day for adults in a residential scenario
(USEPA, 1989a, 1991 a), and a soil ingestion rate of 50 mg/day for adults in an industrial scenario
(USEPA, 1991 a).
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USEPA presented an estimate of a soil ingestion rate for adults doing yard work of 480 mg/day in their
supporting evidence for the commercial/industrial soil ingestion rate of 50 mg/day in the "Standard
Default Exposure Factors" Directive (USEPA, 1991 a); the 480 mg/day value was not presented in the
table of default exposure factors. The Agency states: "For certain outdoor activities in the
commercial/industrial setting (e.g., construction or landscaping), a soil ingestion rate of 480 mg/day
may be used; however, this type of work is usually short-term and is often dictated by the weather.
Thus, exposure frequency would generally be less than one year and exposure duration would vary
according to site-specific construction/maintenance plans." However, some regions and state
agencies have stipulated the use of this value to evaluate a construction worker exposure scenario.
The Hawley (1985) study, which is the basis for the soil ingestion rate of 480 mg/day, was recently
reviewed by the USEPA (USEPA, 1997a), which stated that, "Given the lack of supporting
measurements, these estimates must be considered conjectural."

In the Hawley (1985) study, the author assumed that soil adheres to the surface area of the hands at a
loading of 3.5 mg/cm2. This value was based on a layer of soil on skin assumed to be 0.005 cm deep,
a soil density of 1.5 g/cm2, and 50% void space. Using the author's derived soil-to-skin adherence
loading of 3.5 mg/cm2 and assuming that the amount of soil covering a fraction of the hands
(approximately 70 cm2) is ingested twice a day, Hawley calculated a soil ingestion rate of 480 mg/day.

Hawley*s 1985 analysis was one of the first published health risk assessments and was performed
before any of the quantitative fecal tracer soil ingestion studies for either children or adults were
conducted (Calabrese et al., 1989; Davis et al., 1990; Clausing et al., 1987; Calabrese et al., 1990).
Thus, the estimate of 480 mg/day predates all of our current knowledge about soil ingestion among
both children and adults, as well as recent published data on soil-to-skin adherence rates.

In 1993, USEPA sponsored a workshop to evaluate soil-to-skin adherence data. As a result, a study to
determine a more accurate characterization of soil-to-skin adherence was sponsored by the USEPA
and conducted by John C. Kissel and associates at the University of Washington (Kissel et al., 1996;
Holmes et al., 1998). The intent of this study was to resolve uncertainties and develop more accurate
measures of soil-to-skin loading rates for individuals involved in various occupational and recreational
activities. As reported in the Exposure Factors Handbook (EFH) (USEPA ,1997a), soil loading on skin
surfaces as a result of various occupational and recreational activities was directly measured. This
study indicates that soil loadings vary with the type of activity and the body parts contacted. As one
would expect, adherence appears to be greatest during outdoor activities such as farming and
gardening, and more soil/dust tends to adhere to the hands and knees than to other areas of the body.

Average hand soil loading factors are as presented in the EFH (USEPA, 1997a) for the adult outdoor
workers evaluated by Kissel and Holmes. In every case, soil adherence during occupational exposure
was measured to be considerably lower than Hawley's estimate of 3.5 mg/cm2. The range of soil
adherence loadings measured by Kissel and Holmes falls within the USEPA range of 0.2 to 1.0
mg/cm2 (USEPA, 1992b).
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For this evaluation, the construction worker receptor is assumed to be exposed to COPC in surface
and subsurface soils during excavation activity. Based on this exposure scenario, the "farmer"
receptor provided in the EFH is considered to provide an upper-bound estimate of soil adherence. A
soil ingestion rate can be calculated by substituting the soil adherence value for the receptor for the
estimated value derived by Hawley (1985), as follows:

480 mg/day _ ingestion rate (mg/day)

3.5mg/cm2 soil adherence (mg/cm2)

The soil adherence value for the "farmer" is 0.47 mg/cm2. The calculated soil ingestion value is 64
mg/day; therefore, a soil ingestion rate of 64 mg/day is used for the MLE construction worker receptor
in this risk evaluation.

Additional support for this value comes from a new paper by Kissel and coworkers (Kissel et al., 1998)
that presents the results of a study of the transfer of soil from hand to mouth by intentional licking. Soil
was loaded onto the skin by pressing the hand onto soil, and the amount transferred to the mouth was
measured. The thumb sucking, finger mouthing, and palm licking activities resulted in geometric mean
soil mass transfers of 7.4 to 16 mg per event. The author concludes that "transfer of 10 mg or more of
soil from a hand to the oral cavity in one event is possible, but requires moderate soil loading and more
than incidental hand-to-mouth contact." However, "the fraction of soil transferred from hand to mouth
that is subsequently swallowed is unknown but may be less than 100 percent." In addition, "the adult
volunteers in this study reported that the presence of roughly 10 mg of soil in the mouth is readily
detected (and unpleasant). Repeated unintentional ingestion of that mass of soil by adults therefore
seems unlikely. In light of this observation, the 480 mg per day estimate [of Hawley, 1985] would
require hundreds or perhaps thousands of hand-to-mouth contacts that resulted in soil transfer per
day."

The 64 mg/day soil ingestion rate for the industrial and construction worker receptors recommended
here is supported by this study, as 5 hand to mouth events during the course of a workday is more
reasonable to assume than 48 or more.

For the RME scenario, a soil ingestion rate of 100 mg/day is assumed for the construction worker.
This is the adult soil ingestion rate provided by USEPA (1991).

5.4.2 Frequency of Exposure to COPC in Soil

A meteorological factor is generally used to account for the fraction of the year during which exposure
to constituents in soils may occur (Sheehan et al., 1991; USEPA, 1989a). It is reasonable to assume
that direct contact with soil or intrusive activities will not occur for residential receptors during inclement
weather, i.e., when it is raining or snowing, when the ground is wet or frozen, or when snow or ice (32
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degrees F) are covering the ground. Thus the frequency of contact with potentially impacted soil is
adjusted for these site-specific meteorological conditions (USEPA, 1989a).

There are only a few metrics that can be used to describe the fraction of the year when meteorological
conditions are likely to limit exposure. These include temperature and the amount of precipitation per
day and per year, which includes rain, snow and ice. While measures are collected hourly, the
National Weather Service reports the number of days when precipitation is greater than 0.01 inches
(one one-hundredth), greater than 0.1 inches (one tenth), and greater than 1 inch in their annual
summary data. The number of days with precipitation greater than 0.1 inches is selected as the best
representation of when exposure is likely to be limited by snow, rain, or ice. The National
Oceanographic and Atmospheric Administration (NOAA) provides daily temperature data. It is
assumed that exposure to soils is limited by temperatures less than 32 degrees F. Therefore, limiting
the assumption of exposure to soils to those days with less than 0.1 inch of precipitation and
temperatures above 32 degrees F is reasonable.

Based on ten years of meteorological data (1986-1995) provided by NOAA (1996), a meteorological
factor is derived for use in the exposure equations. On the average, 66 days/year in this area receive
0.1 or greater inches of precipitation, and there are typically 27 days/year with a mean temperature of
32 degrees F or below. Accounting for days when both events occur (assumed to be 10% of the rain
days or 6 days/year), the number of inclement days, 87, can be calculated (27 + 66 - 6 = 87). It is
assumed that these days are evenly spaced throughout the course of the year. The meteorological
factor is then calculated (87/365 = 24%). Thus it is assumed that exposure to soils will not occur for
the "receptor" 24% of the assumed days of exposure (exposure frequency) due to weather restrictions.

The choice of a precipitation target of 0.1 inches is in keeping with guidance provided in the
Compilation of Air Pollution Emission Factors, which assumes that soil suspension will not occur on
days with more than 0.01 inches of precipitation (USEPA, 1995b). It is probable, however, that this
metric both over- and under-estimates the potential exposure in some conditions. For, example, it is
possible that some exposure to soils may occur on days when it rains just over 0.1 inches in the early
morning and then the ground dries during the course of the day. Alternatively, significant rainfall, such
as greater than 1 inch, is likely to saturate the soil for consecutive days, and several inches of snow
(which may fall all on one day with one storm) may cover the ground and inhibit direct contact for
several days. With both of these considerations in mind, it is likely that a meteorological factor based
on inclement days defined as precipitation greater than 0.1 inches and average temperatures less than
32 degrees F is reasonable.

5.5 Quantification of Potential Exposures

To estimate the potential risk to human health that may be posed by the presence of COPC at the site,
it is first necessary to estimate the potential exposure dose of each COPC. The exposure dose is
estimated for each constituent via each exposure pathway by which the receptor is assumed to be
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exposed. Exposure dose equations combine the estimates of constituent concentration in the
environmental medium of interest with assumptions regarding the type and magnitude of each
receptor's potential exposure to provide a numerical estimate of the exposure dose. The exposure
dose is defined as the amount of COPC taken into the receptor and is expressed in units of milligrams
of COPC per kilogram of body weight per day (mg/kg-day).

Exposure doses are defined differently for potential carcinogenic and noncarcinogenic effects. The
Chronic Average Daily Dose (CADD) is used to estimate a receptor's potential intake from exposure to
a COPC with noncarcinogenic effects. According to USEPA (1989a), the CADD should be calculated
by averaging the dose over the period of time for which the receptor is assumed to be exposed.
Therefore, the averaging period is the same as the exposure duration. For COPC with potential
carcinogenic effects, however, the Lifetime Average Daily Dose (LADD) is employed to estimate
potential exposures. In accordance with USEPA (1989a) guidance, the LADD is calculated by
averaging exposure over the receptor's assumed lifetime (70 years). Therefore, the averaging period
is the same as the receptor's assumed lifetime. The standardized equations for estimating a receptor's
average daily dose (both lifetime and chronic) are presented below, followed by descriptions of
receptor-specific exposure parameters and constituent-specific parameters.

5.5.1 Estimating Potential Exposure from Ingestion of and Dermal Contact with Soil
or Sediment

Both incidental ingestion of, and dermal contact with, soil and/or sediment are assumed to occur for
many of the receptors. The following equations are used to calculate the estimated exposure.

Average Daily Dose (Lifetime and Chronic) Following Incidental Ingestion of Soil or Sediment
(mg/kg-day):

CSxIRxEFxEDxAAF0xCF
————^^^————^—-^—^—

BWxAT
where:

ADD = Average Daily Dose (mg/kg-day)
CS = Soil concentration (mg/kg soil)
IR = Ingestion rate (mg soil/day)
EF = Exposure frequency (days)
ED = Exposure duration (year)
AAF0 = Oral-Soil Absorption Adjustment Factor (AAF) (unitless)
CF = Unit conversion factor (kg soil/106 mg soil)
BW = Body weight (kg)
AT = Averaging time (days)
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Average Daily Dose (Lifetime and Chronic) Following Dermal Contact with
Soil or Sediment (mg/kg-day):

ADD =
CSxSAx AFx EFxEDxAAFj xCF

BWxAT
where:

ADD = Average Daily Dose (mg/kg-day)
CS = Soil concentration (mg/kg soil)
SA = Exposed skin surface area (cm2/day)
AF = Soil to skin adherence factor (mg soil/cm2)
EF = Exposure frequency (days)
ED = Exposure duration (year)
AAFd = Dermal-Soil AAF (unitless)
CF = Unit conversion factor (kg soil/106 mg soil)
BW = Body weight (kg)
AT = Averaging time (days)

5.5.2 Estimating Potential Exposure via Inhalation

Exposure to COPC migrating from soil to air is assumed to occur for many of the potential receptors.
The equation used to estimate exposure to COPC via inhalation is as follows:

Average Daily Dose (Lifetime and Chronic) Following Inhalation of COPC (mg/kg-day):

CAxIRxAAFjXETxEFxED
BWxAT

where:

ADD = Average Daily Dose (mg/kg-day)
CA = Air concentration (mg/m3)
IR = Inhalation rate (m3 /hr)
AAFj = Inhalation AAF (unitless)
ET = Exposure time (hours/day)
EF = Exposure frequency (days)
ED = Exposure duration (year)
BW = Body weight (kg)
AT = Averaging time (days)
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5.5.3 Estimating Potential Exposure from Groundwater/Surface Water

A potential construction worker may contact COPC in groundwater during soil excavation. The risk
assessment assumes that the recreational teenager will come in contact with surface waters of Dead
Creek and Borrow Pit Lake. In addition, residents could contact groundwater via outdoor use of private
well water. The equation used to estimate a receptor's potential exposure via incidental ingestion of
groundwater/surface water is:

Average Daily Dose (Lifetime and Chronic) Following Ingestion of Water (mg/kg-day):

CWxIRxEFxEDx AAF0 xCF

BWxAT

where:

ADD = Average Daily Dose (mg/kg-day)
CW = Water concentration (mg/L)
IR = Water ingestion rate (L/day)
EF = Exposure frequency (days)
ED = Exposure duration (year)
AAF0 = Oral-water AAF (unitiess)
BW = Body weight (kg)
AT = Averaging time (days)

The equation used to estimate a receptor's potential exposure via dermal contact with
groundwater/surface water is as follows:

Average Daily Dose (Lifetime and Chronic) Following Dermal Contact with Water (mg/kg-
day):

^^_ EFxEDx AAFd xCF
AUIJ — — " — —

BWxAT
where:

ADD = Average Daily Dose (mg/kg-day)
CW = Water concentration (mg/L)
SA = Exposed skin surface area (cm2/day)
PC = Dermal permeability constant (cm/hr)
ET = Exposure time (hours/day)
EF = Days exposed per year (day/365 day)
ED = Years exposed (year)
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AAFd = Dermal-water AAF (unitless)
CF = Unit conversion factor (L/103cm3)
BW = Body weight (kg)
AT = Averaging time (year)

5.5.4 Estimating Potential Exposure From Food Consumption

A recreational fisher may be exposed to COPC through ingestion of fish obtained from Borrow Pit
Lake. A residential receptor may be exposed to COPC in garden produce. The equation used to
estimate a receptor's potential exposure via food consumption is:

Average Daily Dose (Lifetime and Chronic) Following Food Consumption (mg/kg-day):

A__ CFxIRx AAFxEFxED
ADD =

ATxBW

where:

ADD = Average Daily Dose (mg/kg-day)
CF = Concentration in food (mg/kg)
IR = Ingestion rate (kg/day)
AAF = Oral-diet AAF (unitless)
EF = Exposure frequency (days)
ED = Exposure duration (days)
AT = Averaging time (days)
BW = Body weight (kg)

5.6 Calculation of Exposure Point Concentrations

Exposure points are located where potential receptors may contact COPCs at or from the site. The
concentration of COPCs in the environmental medium that receptors may contact must be estimated in
order to determine the magnitude of potential exposure.

Measured data will be available for surface soil, subsurface waste, subsurface soil, groundwater,
surface water, sediment, and fish tissue. Groundwater will be evaluated on a plume or well-by-well
basis as appropriate. The exposure point concentration is defined as the lower of the maximum or 95th

percentile UCL arithmetic mean concentrations (USEPA, 1992a) for the RME scenario and the
arithmetic mean concentration for the MLE scenario.

Other pathways will require modeling to derive exposure point concentrations. These pathways
include volatile chemicals in groundwater and the subsurface migrating upwards and infiltrating into
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indoor air, and generation of fugitive dust and volatiles from undisturbed soils as well as during
construction activities.

The model to be used to predict indoor air concentrations of VOCs will be the model of Johnson and
Ettinger recommended by the USEPA (1996a and 1997c) to predict concentrations of COPC migrating
from groundwater or soil to indoor air of an overlying building. Concentrations of volatile COPC in
outdoor air due to migration from subsurface soil and/or groundwater will be estimated using the
methodology recommended by the American Society for Testing and Materials (ASTM, 1995).

The calculation of concentrations of inorganic and semivolatile organic COPC bound to soil in fugitive
dust involves multiplying the soil exposure point concentrations by the concentration of dust in air as
follows:

1) Ambient Air

COPC concentration in ambient air (mg/m3) = Exposure point concentration in soil (mg/kg
soil) x Dust concentration (kg soil/m3)

The dust concentration in air to be used in the evaluation of ambient outdoor air pathways in
this risk evaluation is the inverse of the particulate emission factor derived in accordance with
USEPA guidance (USEPA, 1996a).

2) Excavation Air (i.e., during construction activities):

COPC concentration in excavation air (mg/m3) = Exposure point concentration in soil (mg/kg
soil) x Dust concentration (mg soil/m3) x Unit correction factor (1 kg/106 mg)

The dust concentration in air to be used in the evaluation of excavation air pathways in this
risk evaluation is 60 mg/m3. This value is the recommended concentration of respirable
particulate with a mean diameter of 10 microns or less (PM10) for excavation activities
(MADEP, 1995).

COPC concentrations in homegrown produce are dependent upon the potential for direct uptake of
COPC from soil through plant roots and will be estimated via the following equation:

COPC Concentration in Produce (mg COPC/kg plant tissue) = Concentration of COPC in soil
(mg COPC/kg Soil) x Root Uptake Factor (unitless)
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The root uptake factor accounts for uptake from soil to the homegrown produce. As appropriate,
chemical-specific root uptake factors will be identified from sources such as Baes et al. (1984) for use
in the risk assessment.
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TABLE 5-1
RECEPTOR-AREA MATRIX

SAUGET AREA 1 EE/CA AND RI/FS
SAUGET AND CAHOKIA. ILLINOIS

SOLUTIA, INC.

fleoptof
Medium

Secondary Mediurr
(Pathways)

Indoor Induttrlfl Wortftf Qffj
Fill Area: Subsurface Waste

Indoor Air (inh)
Transects: Subsurface Sol

Indoor Air (Inh)
Groundwater

Indoor Air Onh)
Outdoor Induttrltl Worker (OW)

Surface Soil (Ing/derm
Outdoor Air (mh)

Rll Area: Subaurface Waste
Outdoor Air Onh)

Transects: Subsurface Sol
Outdoor Air (inh)

Groundwater
Outdoor Air Cmh)

Construction Work* left)
Surface Soil (Ing/derm

Outdoor Air (Inh)
Fill Area: Subsurface

Waste (Inn/derm)
Outdoor Air (mh)

Transects: Subsurface Soil
(ing/derm)
Outdoor Air Cmh)

Qroondwater (ing/derm
Outdoor Air Cmh)

TTMOMW/IO TewMMr lilt
Surface Soil (Ing/derm;

Outdoor Air (Inh)
Subsurface Waste

Outdoor Air (Inh)
Qroundwatet

Outdoor Air Onh)
?*cnMtfor|fy Tff n fRT)

Sediment (Ing/derm)

Surface Water (Ing/derm)

ftcrMbonaV Flfhff (RF
Sediment (Ing/derm;

Surface Water (Ing/derm)

Fish Tissue (Ing)

Je*/denf(/?f$;
Surface Soil (Ing/derm

Outdoor Mr (Inh)
Subsurface Soil (or Waste In

SlteN)
Indoor/Outdoor Air (inh)

Groundwater Ong/derm
Indoor/Outdoor Air (inh)

Produce (Ing)

Total Receptor*

Exposure Areas
Fill Area/Sites

G

IW-RME-G
IW-MLE-G

OW-RME-G
OW-MLE-G

CW-RME-G
CW-MLE-G

TT-RME-G
TT-MLE-G

8

H

IW-RME-H
IW-MLE-H

OW-RME-H
OW-MLE-H

CW-RME-H
CW-MLE-H

TT-RME-H
TT-MLE-H

8

I

IW-RME-I
IW-MLE-I

OW-RME-I
OW-MLE-I

CW-RME-J
CW-MLE-I

TT-RME-I
TT-MLE-I

8

L

IW-RME-L
IW-MLE-L

OW-RME-L
OW-MLE-L

CW-RME-L
CW-MLE-L

TT-RME-L
TT-MLE-L

8

M (lagoon]

•

RT-RME-M
RT-MLE-M

RES-RME-M
RES-MLE-M (a

4

N

IW-RME-N
IW-MLE-N

OW-RME-N
OW-MLE-N

CW-RME-N
CW-MLE-N

TT-RME-N
TT-MLE-N

RES-RME-N
RES-MLE-N

10

Creek Segments

Ref. Area

RT-RME-REF
RT-MLE-REF

RF-RME-REF
RF-MLE-REF

4

CS-B

•

RT-RME-CS-B
RT-MLE-CS-B

2

CS-C

**

RT-RME-CS-C
RT-MLE-CS-C

2

CS-D

*•

RT-HME-CS-D
RT-MLE^S-D

2

CS-E

••*

RT-RME-CS-E
RT-MLE-CS-E

2

CS-F -

RT-HME-CS-F
RT-MLE-CS-F

RF-RME-F
RF-MLE-F

4

RMldantt̂ /CommeraaUundeveloped Transects

1

IW-RME-C/R-1
IW-MLE-C/R-1

OW-RME-C/R-1
OW-MLE-C/R-1

CW-RME-C/R-1
CW-MLE-C/R-1

*

3ES-RME-C/R-1
RES-MLE-C/R-1

4

2

IW-RME-OR-2
IW-MLE-C/R-2

OW-RME-CVR-2
OW-MLE-C/R-2

CW-RME-OR-2
CW-MLE-C/R-2

*

RES-RME-CVR-:
RES-MLE-CVR-2

4

3

IW-RME-C/R-3
IW-MLE-OR-3

OW-RME-C/R-3
OW-MLE-C/R-3

CW-RME-C/R-3
CW-MLE-C/R-3

•«

RES-RME-CVFI-:
RES4DLE-an-3

4

4

IW-RME-Cm-4
IW-MLE-C/R^

OW-RME-C/R-4
OW-MLE-C/R-4

CW-RME-C/R-4
CW-MLE-C/R-4

I

t

M

RESflME-OR-<
RES4ILE-cm-<

4

5

IW-RME-Cffl-5
IW-MLE-C/R-5

OW-RME-C/R-S
OW-MLE-C/H-6

CW-RME-C/R-5
CW-MLE-C/R-6

••

RES^ME-Cffl-!
RES-MLE-OR-E

4

6

IW-RME-C/R-6
IW-MLE-OH-6

OW-RME-C/R-6
OW-MLE-OR-6

CW-RME-C/R-e
CW-MLE-C/R-6

***

RES-RME-Cm-<
RES-MLE-OR4

4

7

IW-RME-C/R-7
IW-MLE-CVR-7

OW-RME-OR-7
OW-MLE-<yR-7

CW-RME-C/R-7
CW-MLE-Cfl-7

••>•

RES-RME^VR-;
RES-MLE-CVR-7

4

Total

Receptors

12
12

12
12

12
12

S
B

7
7

2
2

9
9

***»

118
Notes:
RME - Reasonable Maximum Exposure • In addition to separate risk calculations, due to proximity, risks for residential receptors lor transects 1 and 2 will be added to risks for the recreational teen In CS-B and site M.
MLE - Most Likely Exposure - In addition to separate risk calculations, due to proximity, risks lor residential receptors tor transects 3.4 and 5 will be added to risks for the recreational teen in CS-C and CS-D.
ing - mgestion — In addition to separate risk calculations, due to proximity, risks tor residential receptors for transects 6 and 7 will be added to risks for the recreational teen in CS-E.
derm - dermal contact "There are 116 receptors - each is evaluated for several exposure pathways,
inh - inhalation a) - The residential scenario for area M will consider Inhalation ol sediment derived dust by nearby residential receptors (i.e.. transects 1 and 2) should the lagoon be drained and dried In the future.
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â
JO
£
3

1
153
a
c
B.

IB
CO

i
Sm
E

v>

S
ceg

c
S
1
IU

2
^

pt
or

 / 
E

xp
os

ur
e 

R
ot

i

CO
CD
CL
E
CO
CO
o
w

£
"n

1cp
15
CO

.. 0)•^ c2 •=
15re -c
d'-s
Z! 0
O g
_ CD

IE
co S
< S
t
CO
CO

"o
CD

~0
O

£
CO
(O§
CO
S
^
EE

al
at

lo
n 

of
 In

do
or

 A
ir

.cc

i

i

i

i
i

i

al
at

lo
n 

of
 O

ut
do

or
 A

ir

.c
c

}o
r 

In
du

st
ria

l W
or

ke
r

TJ

O

al
at

lo
n 

of
 O

ut
do

or
 A

ir

.c
c

ag
e 

Tr
es

pa
ss

er

c
CD

£

•o
c

ic
ld

en
ta

l I
ng

es
tlo

n 
of

 a
nd

rm
al

 C
on

ta
ct

 w
ith

 W
as

te
ih

al
at

lo
n 

of
 P

ar
tlc

ul
at

es
 a

at
lle

s

- 5 — "5
. o . >

tr
u
ct

lo
n
/U

tll
lty

 W
or

ke

m

CO
CD

CO
CO
o
CN

£
"m

"I
CD

13
CO

.. ot>
Z c•=
15
ra f
_- "o

^oO ™
« ?£ E
55 S
< £a.

CO
CO

"o
£
~o
O

'o
CO

8 "of
O)

*I
3 *CO 10
TO O
£ 6
< ~
LL

•o
C

ic
ld

en
ta

l I
ng

es
tlo

n 
of

 a
nd

rm
al

 C
on

ta
ct

 w
ith

 S
oi

l
ih

al
at

lo
n

 o
f P

ar
tlc

ul
at

es
 a

at
lle

s

— S — o. o . >

5
je

5
»

i
S
5
a

3

j

I

1

ic
ld

en
ta

l I
ng

es
tlo

n 
of

 a
nd

rm
al

 C
on

ta
ct

 w
ith

 S
oi

l
ih

al
at

lo
n 

of
 P

ar
tlc

ul
at

es
 a

at
lle

s

— S — o
. 0 . >

ag
e 

Tr
es

pa
ss

er

1

•o
c

ic
ld

en
ta

l I
ng

es
tlo

n 
of

 a
nd

rm
al

 C
on

ta
ct

 w
ith

 S
oi

l
ih

al
at

lo
n

 o
f P

ar
tlc

ul
at

es
 a

at
lle

s

— CD — "6
. o . >

k_

tru
ct

lo
n/

U
tll

lty
 W

or
ke

i

CO
c.o
o



OJ
d>
o>
0}
Q.

0
9

~C
Ea

CO

•s
X
1
z

S
am

pl
in

g 
S

tra
te

gy

§

1
S

1
<:

1
£

Ul

«
M

£
1i
UJ

ot
s

03 > "o
— - rt ** ~~

t i l I t5 co » x-co co £ co

ni ̂  Jw C3 1 o 1^1
"§ "^ -2° lo "^ g* ~ "« " ^ "to
CO J£ CD O&CT ~ .2 :±! .52 CD - £

< .| o> |^ ^ f | " f l ^ . o " f
c|| °J '"•Ss tos ScS
• O) «is • (C (*? î CO ̂ 1 GO C*5
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ĉn
•s
t»o
a

3
S

am
pl

in
g

 S
tr

at
eg

y

E

T>

52

CD

^
>

Ul

1
u.

p
o
tu

re

X
Ul

w
O

f

i

CO CO tfi ff.
0) 0> <D g

I t l f
CO CO CO =
W W W g

S I*- O _,
TJ- CM *

«> . 5. -s
iJ jo UJ *°
^ £ T3 CO 2C <D X S >
10 -2 « £ i
°Plo S 1

lo
pe

d 
ar

ea
s 

of
 D

ea
d 

C
re

ek
 (

C
S

te
rv

al
s 

fo
r 

In
du

st
ry

-s
pe

ci
fic

 c
on

ed
 a

re
as

 o
f D

ea
d 

C
re

ek
 (C

S
-C

,
va

ls
 f

or
 In

du
st

ry
-s

pe
ci

fic
 c

on
st

ll
ng

th
 o

f D
ea

d 
C

re
ek

 a
t 

10
00

 ft
. I

fu
ll 

su
ite

 o
f a

na
ly

te
s.

S
am

pl
e 

S
ite

 M
 s

ed
im

en
ts

.

» i §• jj £
D W TS ̂  WE ^ O — C
2 o > • =

5 o 5 ** E
^ <N ^ O *P _^ <n 10 m
L ro •§." -5.
= — B C
5"- 1 i

CO (O CO

•

1 I
S 1' CD
.ac n
CD _-
1 ^
O S

0 "
CD
O

ci
de

nt
al

 I
ng

es
tlo

n 
of

 a
nd

m
al

 C
on

ta
ct

 w
ith

 S
ed

lm
en

w
hi

le
 W

ad
in

g

- CD
o

1
5}

9

>

9
J

&
>

CD
Q.

CD
W

CO

£
V)
3
TJ
C

n 
P

it 
La

ke
 a

t 4
00

 ft
. 

In
te

rv
al

s 
fo

i
sp

ec
ifi

c 
co

ns
tit

ue
nt

s.

S
t
o
m
.2
Q.

n
CO

1.
Z g>
c 5>
CD CO

E -g
=5 «
CO D

JC

5 S
35
Q. To
% CD
O D

fe"5

m

ci
de

nt
al

 I
ng

es
tlo

n 
of

 a
nd

m
al

 C
on

ta
ct

 w
ith

 S
ed

lm
en

w
hi

le
 S

w
im

m
in

g

£s

1
D

1

0

5

D
D
3
0

___

ic
ld

en
ta

l 
In

ge
st

lo
n 

of
 a

nd
m

al
 C

on
ta

ct
 w

ith
 S

ed
lm

en
w

hi
le

 W
ad

in
g

•E fe
O

1
JO
LU

~n
J
To

§
£

CO
CD
CL

CO
CO

CO

Oo
0

>»

s
CO
r~

re
ek

 S
ur

fa
ce

 W
at

er
 a

t 
ap

pr
ox

in
te

rv
al

s 
fo

r 
fu

ll 
su

ite
 o

f a
na

ly
te

s.

o £
•o ^
CD *
CD
Q

CD
Q.

CD
CO

w

S1
*C

CO

1
0
•o
CO
«
Q

ic
ld

en
ta

l 
In

ge
st

lo
n 

of
 a

nd
rm

al
 C

on
ta

ct
 w

ith
 S

ur
fa

ce
W

at
er

 w
hi

le
 W

ad
in

g

-S

I
a

I

i
5

|

\

CD
CL

CO
W

CM

><
£
CO

l-s
i S

r P
it 

La
ke

 S
ur

fa
ce

 W
at

er
 a

t 
ap

p
ite

rv
al

s 
fo

r 
si

te
-s

pe
ci

fic
 c

on
st

itu

¥ ^
fc xf

IIQJ O
S °
Q.

n
co

« &2 fc5 -5
CD W

IB
t j:
3 CD

CO CD
k.

*0
ID TJ•± s
££
S o
2 £

Iz

ic
ld

en
ta

l 
In

ge
st

lo
n 

of
 a

nd
rm

al
 C

on
ta

ct
 w

ith
 S

ur
fa

ce
W

at
er

 w
hi

le
 S

w
im

m
in

g

C CD
~ Q

1
i
8
i-

ĈD
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TABLE 5-3

SUMMARY OF POTENTIAL EXPOSURE ASSUMPTIONS - INDOOR INDUSTRIAL WORKER
SAUGET AREA 1 EE/CA AND RI/FS
SAUGET AND CAHOKIA, ILLINOIS

SOLUTIA, INC.

Parameter

Parameters Used in the Indoor Air Pathway
Exposure Time (hr/day)
Exposure Frequency (days/year)
Exposure Duration (yr)
Inhalation Rate (nVS/hour)
Body Weight (kg)

RME On-Srte
Indoor
Worker

8 (a)
250 (b)
25 (b)
1.6 (d)
70 (b)

MLE On-Srte
Indoor
Worker

8
250
7

1.0
70

Notes:
MLE - Most Likely Exposure.
RME - Reasonable Maximum Exposure.
(a) -USEPA, 1997a. Exposure Factors Handbook. 50th percentile time spent at work,

males and females, all ages. Table 15-68.
(b) - USEPA, 1991a. Standard Default Exposure Factors.
(c) - USEPA, 1997a. Exposure Factors Handbook. Recommended value for occupational tenure listed in Table 1-2.
d) - USEPA, 1997a. Exposure Factors Handbook. Inhalation rate for moderate activity.
e) - USEPA, 1997a. Exposure Factors Handbook. Inhalation rate for light activity.

(a)
(b)
(c)
(e)
(b)
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TABLE 5-4
SUMMARY OF POTENTIAL EXPOSURE ASSUMPTIONS - OUTDOOR INDUSTRIAL WORKER

SAUGET AREA 1 EE/CA AND RI/FS
SAUGET AND CAHOKIA. ILLINOIS

SOLUTIA, INC.

Parameters Used in the Outdoor Air Pathway
Exposure Time (he/day)
Exposure Frequency (days/year)
Exposure Duration (yr)
Inhalation Rate (tnA3/hour)
Body Weight (kg)

Parameters Used in the Surface Soil Pathway
Exposure Frequency (days/year)
Exposure Duration (yr)
Soil Ingeston Rate (mg/day)
Skin Contacting Medium (011*2)
Soil on Skin (mg/cmA2)
Body Weight (kg)

RME Future
Outdoor Industrial

Worker

8 (a)
190 (i)
25 (b)
1.6 (d)
70 (b)

190 (i)
25 (b)
50 (f)

3339 (g)
0.02 (h)
70 (b)

MLE Future
Outdoor Industrial

Worker

8
190
7
1

70

190
7
30

3339
0.02
70

(a)

0)
(c)
(e)
(b)

CO
(c)
G)
(9)
(h)
(b)

Notes:
MLE • Most Likely Exposure.
RME - Reasonable Maximum Exposure,
(a) - USEPA. 1997a. Exposure Factors Handbook. 50th percenSe time spent at work, males and females, all ages. Table 15-68.
(b) - USEPA, 1991a. Standard Default Exposure Factors,
(c) - USEPA, 1997a. Exposure Factors Handbook. Recommended value for occupational tenure listed in Table 1-2.
(d) - USEPA, 1997a. Exposure Factors Handbook. Inhalation rate for moderate activity,
(e) - USEPA, 1997a. Exposure Factors Handbook. Inhalation rate for light activity,
(f) - USEPA. 1997a. Exposure Factors Handbook. Average soil ingesbon rates listed in Table 1-2.
(g) - USEPA, 1997a. Exposure Factors Handbook. Represents 50th percentite values for males and females based on hands, forearms, and face,
(h)- USEPA. 1997a. Exposure Factors Handbook. See Table 5-10 for calculation,
(i) - Exposure frequency of 250 days (USEPA, 1991a) adjusted for percentage of days with inclement weather (24%), [250-{250*0.24) = 190];

see text
0) - Calabrese, E.J., et. al. 1990. Preliminary adult soil ingestion estimates; results of a pilot study. Regul. Toxicol. Pharmacol. 12L88-95. As cited

in USEPA, 1997a. Exposure Factors Handbook. Low end of range.
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TABLES^
SUMMARY OF POTENTIAL EXPOSURE ASSUMPTIONS - TRESPASSING TEENAGER

SAUGET AREA 1 EE/CA AND RI/FS
SAUGET AND CAHOKIA, ILLINOIS

SOLUTIA, INC.

Parameter

Parameters Used in the Surface Soil Pathway
Exposure Frequency (days/year)
Exposure Duration (yr)
Soil IngestJon Rate (mg/day)
Skin Contacting Medium (011*2)
Soil on Skin (nrg/cnVS)
Body Weight (kg)

Parameters Used in the Outdoor Air Pathway
Exposure Time (hr/day)
Exposure Frequency (days/year)
Exposure Duration (yr)
Inhalation Rate (mA3mour)
Body Weight (kg)

RME Trespassing
Teenager

(7to18yrs)

26 (a)
11 (c)
100 (d)

3677 (f)
0.02 (g)
47 (h)

2 0)
26 (a)
11 (C)
1.2 0)
47 (h)

MLE Trespassing
Teenager

(7to18yrs)

13 (b)
11 (C)
50 (e)

3677 (f)
0.02 (g)
47 (h)

2 (i)
13 (b)
11 (c)
1 (k)

47 (h)

Notes:
MLE - Most Likely Exposure.
RME - Reasonable Maximum Exposure,
(a) - 1 day per week for 26 weeks (6 months) of the year,
(b) - 1 day per 2 weeks for 26 weeks (6 months) of the year,
(c)- Trespassing teenager is assumed to range in age from 7 to 18. Therefore, total exposure duration is 11 years.
;d) - USEPA. 1991a. Standard Default Exposure Factors,
e) - USEPA, 1997a. Exposure Factors Handbook. Average soil ingestion rate for an adult listed in Table 1-2.
|f) - USEPA. 1997a. Exposure Factors Handbook. Average surface are of hands, forearms and lower legs of males and females aged 7 to 18.
'3)- USEPA. 1997a. Exposure Factors Handbook. See Table 5-1 4 for calculation,
(h) - USEPA. 1 997a. Exposure Factors Handbook. Body weight is the average of mates and females aged 7 to 18.
1) - The trespassing teen is assumed to stay in the fill area for two hours.
]) - USEPA, 1997a. Exposure Factors Handbook. Inhalation rates is the value for moderate activity (children) listed in Table 5-23.
;k) - USEPA. 1997a. Exposure Factors Handbook. Inhalation rates is the value for light activity (children) listed in Table 5-23
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TABLE 5-6
SUMMARY OF POTENTIAL EXPOSURE ASSUMPTIONS - CONSTRUCTION WORKER

SAUGET AREA 1 EE/CA AND RI/FS
SAUGET AND CAHOKIA, ILLINOIS

SOLUTIA, INC.

Parameter

Parameters Used in the Surface Soil and Subsurface Soil Inhalation Pathway
Exposure Time (hr/day)
Exposure Frequency (days/year)
Exposure Duration (yr)
Inhalation Rate (mA3/hour)
Body Weight (kg)

Parameters Used in the Surface and Subsurface SoD Pathway
Exposure Frequency (days/year)
Exposure Duration (yr)
Soil Ingestion Rate (mg/day)
Skin Contacting Medium (cmA2)
Soil on Skin (mg/cmA2)
Body Weight (kg)

Parameters Used in the Groundwater Pathway
Exposure Time (hr/event)
Exposure Frequency (days/year)
Exposure Duration (yr)
Water Ingestion Rate (I/event)
Skin Contacting Medium (cmA2)
Body Weight (kg)

Parameters Used in the Groundwater Inhalation Pathway
Exposure Time (hr/day)
Exposure Frequency (days/year)
Exposure Duration (yr)
Inhalation Rate (rr̂ S/hour)
Body Weight (kg)

RME Future
Construction/Utility

Worker

8
40
1

2.5
70

40
1

100
3339

0.19

70

1
10
1

0.005

3339

70

8
40
1

2.5
70

Notes:
MLE - Most Likely Exposure.
RME - Reasonable Maximum Exposure.

(a)
(b)
(d)
(e)

(9)

(b)
(d)

(9)
0)
0)
(9)

(k)
(k)
(d)

0)
(i)
(9)

(a)
(b)

(<1)

(e)
(9)

MLE Future

Construction/Utility
Worker

8
20
1

1.5
70

20
1

64
3339
0.19
70

1
5
1

0.005
3339
70

8
20
1

1.5
70

(a)
(c)
(d)

(f)
(9)

(c)
(d)
(n)
0)
fl)
(9)

(k)
(k)
(d)
(I)
0)
(9)

(a)
(c)
(d)

(f)
(9)

(a) - USEPA, 1997a. Exposure Factors Handbook. 50th percentite time spent at work, males and females, all ages. Table 15-68.
(b) - Exposure frequency is equivalent to 5 days per week for 2 months.
[c) - Exposure frequency is equivalent to five days per week for one month.
(d) - Construction activities are assumed to occur over a 1 year period.
(e) - USEPA, 1997a. Exposure Factors Handbook. Inhalation rate is the value for heavy activity for an outdoor worker listed in Table 5-23.
(f) - USEPA, 1997a. Exposure Factors Handbook. Inhalation rate is the value for moderate activity for an outdoor worker listed in Table 5-23.
(g) - USEPA. 1991 a. Standard Default Exposure Factors.
(h) - ENSR-derived value; described briefly in the text.
;i) - USEPA, 1997a. Exposure Factors Handbook. Represents 50th percentile values for males and females based on hands, forearms, and face.
])- USEPA, 1997a. Exposure Factors Handbook. See Table 5-11 for calculation.
;k) - Assumed that contact with water occurs only for a fraction of the total exposure duration and time.
;i) - USEPA, 1989a. Risk Assessment Guidance for Superfund, Volume I. Value is one-tenth of that assumed to occur during a swimming event
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TABLE 5-7
SUMMARY OF POTENTIAL EXPOSURE ASSUMPTIONS - RESIDENT

SAUGET AREA 1 EE/CA AND RI/FS
SAUGET AND CAHOKIA, ILLINOIS

SOLUTIA. INC.

Parameter

Parameters Used in the Outdoor Air Inhalation Pathway
Exposure Time (hr/day)
Exposure Frequency (days/year)
Exposure Duration (yr)
Inhalation Rate (rrrTJ/hour)

Body Weight (kg)
Parameters Used in the Surface Soil Pathway

Exposure Frequency (days/year)
Exposure Duration (yr)
So3 Ingestion Rate (mg/day)
Skin Contacting Medium (cmA2)
Soil on Skin (mg/cmA2)
Body Weight (kg)

Parameters Used in the Homegrown Produce Pathway
Exposure Frequency (days/year)
Exposure Duration (yr)
Produce Ingestion Rate (g/day)
Body Weight (kg)

Parameters Used in the Indoor Air Inhalation Pathway
Exposure Time (hr/day)
Exposure Frequency (days/year)
Exposure Duration (yr)
Inhalation Rate (m*3/hour)
Body Weight (kg)

Parameters Used in the Groundwater Pathway
Exposure Tone (hr/event)
Exposure Frequency (days/year)
Exposure Duration (yr)
Water Ingestion Rate (I/event)
Skin Contacting Medium (cm"2)
Body Weight (kg)

RME Resident
Adult

2 (a)
266 (c)
24 (b)
1.6 (g)
70 (b)

266 (c)
24 (b)
100 (b)

5729 (k)
0.12 0)
70 (b)

365 (p)
24 (b)
525 (m)
70 (b)

16.4 (o)
266 (c)
24 (b)
1.6 (g)
70 (b)

1 (r)
26 (s)
24 (b)

0.005 (q)
5729 (k)
70 (b)

Notes:
MLE - Most Likely Exposure.
RME - Reasonable Maximum Exposure,
(a) - USEPA. 1 997a. Exposure Factors Handbook. Values for time spent outdoors listed in

/weekdays for children),
(b) - USEPA, 1991a. Standard Default Exposure Factors,
c) - Exposure frequency of 350 days (USEPA, 1991a) adjusted for percentage of days with

See text
(d) - USEPA. 1993b. Central tendency residential exposure frequency = 234 days,
e)- Exposure frequency of 234 days (USEPA, 1993t>) adjusted for percentage of days with
f) - USEPA 1997a. Exposure Factors Handbook. Recommended average for time residou

assuming 7 years as an adult and 2 as a child - assumes that the 2 years as a child car
Oto6. Therefore, exposure factors fora 0 to 6 year old child are employed),

(g) - USEPA, 1997a. Exposure Factors Handbook. Inhalation rates are trie values for modi
(h) - USEPA, 1997a. Exposure Factors Handbook. Average daily inhalation rate for men a
(i) - USEPA, 1997a. Exposure Factors Handbook. Average of recommended inhalation rat
j) - USEPA, 1997a. Exposure Factors Handbook. Average soil ingestion rates listed in Ta

hands, forearms, lower legs, and feet
(1) - USEPA. 1997a. Exposure Factors Handbook. See Tables 5-12 and 5-13 for calculate
m) - USEPA, 1997a. Exposure Factors Handbook. Based on recommended 95th percent

7.5 g/kg body weight-day. Table 1-2.
(n) - USEPA, 1997a. Exposure Factors Handbook. Based on average homegrown vegetal
o) - USEPA, 1997a. Exposure Factors Handbook. Values for time spent indoors listed in T

/weekdays for children; assumes that adult spends time away from the household),
(p) - Produce ingestion rate is based on 365 days per year,
q) - USEPA. 1989a. Risk Assessment Guidance for Superfund. Volume 1. Value is ooe-te
r) - The adult and child are assumed to be in contact with groundwater outdoors for one ha
s) - Two days per week for three months,
t) - One day per week for three months,

(u) - USEPA, 1989a Risk Assessment Guidance for Superfund, VolunAfc-Silue is one-fir!

Child (0 to 6 yrs) .

6 (a)
266 (c)
6 (b)

1.2 (g)
15 (b)

266 (c)
6 (b)

200 (b)
2058 (k)
0.06 (I)
15 (b)

365 (p)
6 (b)

1 13 (m)
15 (b)

18 (o)
266 (c)
6 (b)

12 (g)
15 (b)

1 (r)
26 (s)
6 (b)

0.005 (q)
2058 (k)
15 (b)

MLE Resident
Adult _j

2 (a)
178 (e)
7 (f)

0.55 (h)
70 (b)

178 (e)
7 (0

50 Q)
5729 (k)

0.12 (I)
70 (b)

365 (p)
7 (f)

147 (n)
70 (b)

16.4 (0)
178 (e)
7 (f)

0.55 (h)
70 (b)

1 (0
13 (t)

7 (f)
0.001 (u)
5729 (k)
70 (b)

Child (0 to 6 yrs)

6 (a)
178 (e)
2 (f)

0.32 (i)
15 (b)

178 (e)
2 (f)

100 0)
2058 (k)
0.06 0)
15 (b)

365 (p)
2 W

31.5 (n)
15 (b)

18 (o)
178 (e)
2 (f)

0.32 (i)
15 (b)

1 (0
13 (t)
2 (f)

0.001 (u)
2058 (k)
15 (b)

Table 1-2 (average of weekends

inclement weather (24%), [350-(350*0.24) = 266];

inclement weather (24%). [234 - (234*0.24) = 178]; See text
3 in a household. Table 1-2. (9 years total.

erate activity listed in Table 5-23.
nd women. Table 5-23.
es for children age 0-6 years, Table 5-23.
btel-2.
urface area for males and females of

m.
(e homegrown vegetable intake of

>te intake of 2.1 g/kg body weight-day. Ta!
able 1 -2 (average of weekends

nth of that assumed to occur during a swir
jr per event

Seth of that assumed to occur during a sw

Jte1-2.

nming event

mming event
6/22/99
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TABLE 5-8
SUMMARY OF POTENTIAL EXPOSURE ASSUMPTIONS - RECREATIONAL TEENAGER

SAUGET AREA 1 EE/CA AND RI/FS
SAUGET AND CAHOKIA. ILLINOIS

SOLUTIA. INC.

Parameter

Parameters Used in the Dead Creek Sediment Pathway - Wading
Exposure Frequency (days/year)
Exposure Duration (yr)
Sofl Ingestion Rate (mg/day)
Skin Contacting Medium (cmA2)
Sediment on Skin (mg/cmA2)
Body Weight (kg)

Parameters Used in the Dead Creek Surface Water Pathway - Wading
Exposure Frequency (days/year)
Exposure Duration (yr)
Surface Water Ingestion Rate (I/event)
Skin Contacting Medium (cmA2)
Body Weight (kg)

Parameters Used in the Borrow Pit Lake Sediment Pathway - Swimming
Exposure Frequency (days/year)
Exposure Duration (yr)
Soil Ingestion Rate (mg/day)
Skin Contacting Medium (cmA2)
Sediment on Skin (mg/cmA2)
Body Weight (kg)

Parameters Used in the Borrow Pit Lake Surface Water Pathway - Swimming
Exposure Frequency (days/year)
Exposure Duration (yr)
Surface Water Ingestion Rate (I/event)
Skin Contacting Medium (cmA2)
Body Weight (kg)

RME Recreational
Teenager

(7to18yrs)

26 (a)
11 (c)
100 (d)

2029 (f)

1 (3)
47 (h)

26 (a)

11 (c)
0.01 (i)
2029 (f)
47 (h)

12 (k)

11 <c)
100 (d)

2029 (f)

1 (g)
47 (h)

12 (k)

11 (c)
0.05 (m)

13533 (n)
47 (h)

MLE Recreational
Teenager

(7to1Byrs)

13
11
50

2029
1

47

13
11

0.005
2029
47

6
11
50

2029
1

47

6
11

0.01
13533

47

(b)
(c)
(e)

(f)
fa)
(h)

(b)
(c)

(i)
(f)
(h)

(I)
(c)
(e)

<n
(9)
(r>)

(I)
(c)
0)
(n)
(h)

Notes
MLE - Most Likely Exposure.
RME - Reasonable Maximum Exposure.
a)-1 day per week for 26 weeks (6 months) of the year.
b)-1 day per 2 weeks for 26 weeks (6 months) of the year.
c) - Recreational teenager is assumed to range in age from 7 to 18. Therefore, total exposure duration is 11 years.
d) - USEPA, 1991 a. Standard Default Exposure Factors.
e) - USEPA. 1997a. Exposure Factors Handbook. Average soil ingestion rate for an adult listed in Table 1-2.

(f) - USEPA, 1997a. Exposure Factors Handbook. Average surface are of feet and 1/4 the legs of mates and females aged 7-18.
g) - USEPA, 1992b. Dermal Exposure Assessment Principles and Applications.
h) - USEPA. 1997a. Exposure Factors Handbook. Body weight is the average of males and females aged 7-18.
1) - USEPA. 1989a. Risk Assessment Guidance for Superfund. Volume I. Value is one-fifth of that assumed to occur during

a swimming event
i) - USEPA. 1989a. Risk Assessment Guidance for Superfund, Volume I. Value is one-tenth of that assumed to occur during

a swimming event

k) - Two events per month for the 6 wannest months of the year.
I) - One events per month for the 6 warmest months of the year.
m) - USEPA. 1989a. Risk Assessment Guidance for Superfund, Volume I. Value for a swimming event
n) - Value represents average total body surface area of mates and females aged 7 to 18. Assumed 100% of skin surface

exposed white swimming.

6/22/99
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TABLE 5-9

SUMMARY OF POTENTIAL EXPOSURE ASSUMPTIONS - RECREATIONAL FISHER
SAUGET AREA 1 EE/CA AND RI/FS
SAUGET AND CAHOKIA, ILLINOIS

SOLUTIA, INC.

Parameter

Parameters Used in the Fish Ingestion Pathway
Exposure Frequency (days/year)
Exposure Duration (yr)
Fish Ingestion Rate (g/day)
Body Weight (kg)

Parameters Used in the Surface Water Pathway - Wading
Exposure Frequency (days/year)
Exposure Duration (yr)
Surface Water Ingestion Rate (I/event)
Skin Contacting Medium (00*2)
Body Weight (kg)

Paramaters Used in the Sediment Pathway - Wading
Exposure Frequency (days/year)
Exposure Duration (yr)
Sediment Ingestion Rate (mg/day)
Skin Contacting Medium (cmA2)
Sediment on Skin (mg/cmA2)
Body Weight (kg)

RME Adult
Recreational

Fisher

365
30
8
70

22
30

0.01
4500

70

22
30
100

4500
1

70

(a)
(b)
(d)
(b)

(k)
(b)
(0
(g)
(b)

<k)
(b)
(h)
(g)
0)
(b)

MLE Adult
Recreational

Fisher

365 (a)
9 (c)
1 (e)

70 (b)

3 (I)
9 (c)

0.005 (m)
4500 (g)
70 (b)

3 (I)
9 (c)

50 (i)
4500 (g)

1 (J)
70 (b)

Notes:
MLE - Most Likely Exposure.
RME - Reasonable Maximum Exposure.
(a) - Fish ingestion rates are based on 365 days per year.
(b) - USEPA, 1991a. Standard Default Exposure Factors.
c) - USEPA, 1997a. Exposure Factors Handbook. Recommended average for time residing in a household. Table 1-2.

(d) - USEPA, 1997a. Exposure Factors Handbook. 8 g/day is equivalent to approximately 22 fish meals of 129 g per year.
e) -1 g/day is equivalent to approximately three 129 g fish meals per year (equivalent to one fish meal per month in the

three summer months).
T) - USEPA, 1989a. Risk Assessment Guidance for Superfund, Volume I. Value is one-fifth of that assumed to occur during

a swimming event
;g) - USEPA, 1997a. Exposure Factors Handbook. Represents 50th percentile values for males and females based on

hands, lower legs, and feet
(h) - USEPA, 1991a. Standard Default Exposure Factors.
1) - USEPA, 1997a. Exposure Factors Handbook. Average soil ingestion rates listed in Table 1-2.
j) - USEPA, 1992b. Dermal Exposure Assessment Principles and Applications,
k) - One day per month for 5 months.
1) - One day per month during the three summer months,
m) - USEPA, 1989a. Risk Assessment Guidance for Superfund, Volume I. Value is one-tenth of that assumed to occur during

a swimming event
6/22/99
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TABLE 5-10
SOIL ADHERANCE FACTORS- OUTDOOR INDUSTRIAL WORKER

SAUGET AREA 1 EE/CA AND RI/FS
SAUGET AND CAHOKIA, ILLINOIS

SOLUTIA, INC.

Body Part

Head
Hands
Forearms
Total

Outdoor Industrial Worker Scenario
Surface Area

50th percentile
(cm2) (a)

1,205
904

1,230
3,339

Soil Loading
Groundskeeper

(mg/cm2) (b)

0.005
0.071
0.009

Total Soil
Mass
(mg)

5.543
64.1485
11.1438

80.8

Area-Weighted Soil Adherence factor (mg/cm2) = Soil mass/Surface area = 0.02
Notes:
(a) -Data from U.S. EPA (1997a). Tables 6-2, 6-3. Average of 50th percentile

values for men and women (1/2 arm used as proxy for female forearm),
(b) - Data from U.S. EPA (1997a), Table 6-12. Average of Groundskeeper Nos. 1 .2,3,4, and 5.

TABLE 5-11
SOIL ADHERANCE FACTORS- CONSTRUCTION WORKER

SAUGET AREA 1 EE/CA AND RI/FS
SAUGET AND CAHOKIA, ILLINOIS

SOLUTIA, INC.

Body Part

Head
Hands
Forearms
Total

Construction Worker Scenario
Surface Area

50th percentile
(cm2) (a)

1,205
904

1,230
3,339

Soil Loading
Farmer

(mg/cmz) (a)

0.041
0.47
0.13

Total Soil
Mass
(mg)

49.405
424.645

159.9
634.0

Area-Weighted Soil Adherence factor (mg/cm2) = Soil mass/Surface area = 0.19
Notes:
(a) - Data from U.S. EPA (1997a). Tables 6-2, 6-3. Average of 50th percentile

values for men and women (1/2 arm used as proxy for female forearm),
(b) - Data from U.S. EPA (1997a), Table 6-12. Average of Farmer Nos. 1 and 2.
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TABLE 5-12
SOIL ADHERENCE FACTORS- RESIDENT ADULT

SAUGET AREA 1 EE/CAAND RI/FS
SAUGET AND CAHOKIA, ILLINOIS

SOLUTIA, INC.

Body Part

Hands
Forearms
Lower legs
Feet
Total

Adult Resident
Surface Area

50th percentile (a)
(cm*)

904
1,230
2,370
1,225
5,729

Soil Loading
Gardeners

(mg/cm2) (b)

0.19
0.052
0.047
0.215

—

Total Soil
Mass
(mg)

171.67
63.96
111.39
347.02
694.03

Area-Weighted Soil Adherence factor (mg/cm2) = Soil mass/Surface area = 0.12
Notes:
(a) - Data from U.S. EPA (1997a). Tables 6-2, 6-3. Average of 50th percentile

values for men and women (1/2 arm used as proxy for female forearm).
(b) - Data from U.S. EPA (1997a) Table 6-12. Average of gardeners Nos. 1 and 2.

TABLE 5-13
SOIL ADHERENCE FACTORS- RESIDENT CHILD

SAUGET AREA 1 EE/CAAND RI/FS
SAUGET AND CAHOKIA, ILLINOIS

SOLUTIA, INC.

Body Part

Hands
Forearms
Lower legs
Feet
Total

Child Resident (0 to 6 years old)
Surface Area

50th percentile (a)
(cm2)

358
437
812
451

2,058

Soil Loading
Day Care Kids
(mg/cm2) (b)

0.0923
0.0230
0.0195
0.0646

Total Soil
Mass
(mg)

33.04
10.05
15.83
58.93
117.86

Area-Weighted Soil Adherence factor (mg/cm2) = Soil mass/Surface area = 0.06
Notes:
(a) - Data from U.S. EPA (1997a). Based on average of boys (Table 6-6) and girls (Table 6-7)

total body surface area (6,557 cm2), and mean percentages of total surface area for
individual body parts Table 6-8).

(b) - Data from U.S. EPA (1997a), Table 6-12, Daycare kids Nos. #1a, #1b ,#2c, #3.
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TABLE 5-14
SOIL ADHERENCE FACTORS- TRESPASSING TEENAGER (7 TO 18)

SAUGET AREA 1 EE/CAAND RI/FS
SAUGET AND CAHOKIA, ILLINOIS

SOLUTIA. INC.

Body Part

Surface Area
50th percentile (a)

(cm2)

Trespassing Teenager (7 to 18)
Soil Loading
Soccer Kids
(mg/crn*) (b)

Total Soil
Mass
(mg)

Hands
Forearms
Lower legs

Total

715
894

2,068

3,677

0.0547
0.0061
0.0177

39.09
5.42
36.60

Area-Weighted Soil Adherence factor (mg/cm2) = Soil mass/Surface area = 0.02
Notes:
(a) - Data from U.S. EPA (1997a). Based on average of boys (Table 6-6) and girls (Table 6-7)

total body surface area , and mean percentages of total surface area for
individual body parts Table 6-8).

(b) - Data from U.S. EPA (1997a) Table 6-12. Average of Soccer Kids Nos. 1, 2, and 3.
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6.0 RISK CHARACTERIZATION

The purpose of the risk characterization is to provide estimates of the potential risk to human health
from exposure to COPC at or from the site by receptors at or near the site. To accomplish this
objective, this section will include quantitative estimates of potential carcinogenic and noncarcinogenic
risk.

The results of the exposure assessment are combined with the results of the dose-response
assessment to derive quantitative estimates of risk, or the probability of adverse hearth effects
following assumed potential exposure to the COPCs. Using the exposure point concentrations derived
in the exposure assessment, each exposure pathway for each receptor will be evaluated for both
potential carcinogenic and noncarcinogenic effects.

6.1 Carcinogenic Risk Characterization

The purpose of carcinogenic risk characterization is to estimate the upper-bound likelihood, over and
above the background cancer rate, that a receptor will develop cancer in his or her lifetime as a result
of exposure to a chemical in environmental media at the site. This likelihood is a function of the dose
of a chemical (described in the Exposure Assessment) and the Cancer Slope Factor (CSF) (described
in the Toxicity Assessment) for that chemical. The Excess Lifetime Cancer Risk (ELCR) is the
likelihood over and above the background cancer rate, which currently in the U.S. is between 1 in 3
and 1 in 4 (Landis et al., 1998), that an individual will contract cancer in his or her lifetime. The risk
value is expressed as a probability (e.g., 10"6, or one in one million). The relationship between the
ELCR and the estimated Lifetime Average Daily Dose (LADD) of a chemical may be expressed as:

ELCR = 1

When the product of the CSF and the LADD is much greater than 1, the ELCR approaches 1 (i.e., 100
percent probability). When the product is less than 0.01 (one chance in 100), the equation can be
closely approximated by:

ELCR = LADD (mg/kg-day) x CSF (mg/kg-day) '1

The product of the CSF and the LADD is unitless, and provides an upper-bound estimate of the
potential carcinogenic risk associated with a receptor's exposure to that chemical via that pathway.

The potential carcinogenic risk for each exposure pathway will be calculated for each receptor. In
current regulatory risk assessment, it is assumed that cancer risks are additive or cumulative.
Pathway and area-specific risks will be summed to estimate the total site potential cancer risk for each

549432LB.DOC.6105-002-100b g_1 June 25.1999

A-63



receptor. A summary of the total site cancer risks for each receptor group will be presented in this
section and compared to the USEPA's target risk range of 10"* to 10"6. Any COPC that causes an
exceedance of 10"4 risk level for a particular receptor will be designated a COC. Both RME and MLE
results will be considered in the identification of COC. Remedial goals (RGs) will be calculated for
each COC.

6.2 Noncarcinogenic Risk Characterization

The potential for exposure to a chemical to result in adverse noncarcinogenic health effects is
estimated for each receptor by comparing the Chronic Average Daily Dose (CADD) for each COPC
with the RfD for that COPC. The resulting ratio, which is unitless, is known as the Hazard Quotient
(HQ) for that chemical. The HQ is calculated using the following equation:

HO = CADD (mg/kg-dav)
RfD (mg/kg-day)

The target HQ is defined as an HQ of less than or equal to one (U.S. EPA, 1989a). When the HQ is
less than or equal to 1, the RfD has not been exceeded, and no adverse noncarcinogenic effects are
expected. If the HQ is greater than 1, there may be a potential for adverse noncarcinogenic health
effects to occur; however, the magnitude of the HQ cannot be directly equated to a probability or effect
level.

The total Hazard Index (HI) is calculated for each exposure pathway by summing the HQs for each
individual chemical. The total site HI will be calculated for each potential receptor by summing the His
for each pathway associated with the receptor. If the total site HI is greater than one for any receptor,
a more detailed evaluation of potential noncarcinogenic effects based on specific health endpoints will
be performed (USEPA, 1989a; IEPA, 1998).

A summary of all HI for each receptor group will be presented in this section and compared to the
USEPA's target hazard index of one. COPC that causes an exceedance of the Hazard Index of 1 for a
particular receptor and target endpoint will be designated a COC. Both RME and MLE results will be
considered in the identification of COC. Remedial goals will be calculated for each COC.

6.3 Risk Assessment Refinement

As stated in the AOC SOW, the risk assessment for Sauget Area 1 is a streamlined HHRA, and as
such, utilizes conservative exposure and toxicity parameters. The results of the HHRA will be
reviewed and the risk drivers identified. Solutia may choose to refine the risk estimates by using, for
example, the following: site-specific exposure data (creel census or well survey), site-specific
bioavailability factors, or probabilistic (or Monte Carlo) analysis. Use of such refinements, such as a
probabilistic risk assessment, will allow the public to put the risks in perspective and provide
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information that the risk manager needs to more accurately characterize risks on a site-specific basis
and to communicate the nature of the risks to the public.

6.4 Cumulative Risk

Although the AOC SOW identifies separate risk evaluations for groundwater and other media, many
potential receptors identified herein are assumed to be exposed to both groundwater and other media
simultaneously. To account for cumulative risk, the risk assessment will be conducted for all media,
and total site risks will be calculated for each receptor. COC for potentially carcinogenic and
noncarcinogenic effects will be identified, and pathways that contribute significantly to target risk
exceedances will be identified. RGs will be calculated for appropriate COPC in the appropriate
medium. RGs will be presented for COC in groundwater in the RI/FS report, and RGs will be
presented for other media in the EE/CA report.

6.5 Uncertainty Analysis

Uncertainty is introduced into the risk assessment in several places throughout the process. Every
time an assumption is made, some level of uncertainty is introduced into the risk assessment. In
accordance with USEPA guidance (USEPA, 1989a), the uncertainty associated with each step of the
risk characterization process will be discussed in this section of the report.

There are many potential sources of uncertainty in the risk assessment process; some are more
important than others. The major areas of uncertainty include: the adequacy of the sampling plan, the
quality of the analytical data, assumptions about the frequency, duration, and magnitude of exposure,
the receptors identified, assumptions made in the modeling performed to predict concentrations at
locations where measurement data are lacking, and the availability and accuracy of dose-response
data. The uncertainties will be discussed qualitatively in the report, including steps taken to
compensate for uncertainty, and the impact on the risk assessment results.
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7.0 SUMMARY AND CONCLUSIONS

A summary and conclusions section will contain discussions of the results of the risk assessment The
selection of final COC and the remedial goals for each COC will be presented.
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APPENDIX A

DATA QUALITY LEVELS FOR HUMAN HEALTH RISK ASSESSMENT
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TABLE 1
DATA QUALITY LIMITS (DQLs) FOR SOIL AND SEDIMENT

SAUGET AREA 1 EE/CA AND RI/FS
SAUGET AND CAHOKIA, ILLINOIS

SOLUT1A, INC.

Page 1 of 5

CONSTITUENT

TCL Volatiles
1,1,1-Trichloroethane
1 ,1 ,2,2-Tetrachloroethane
1,1,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethytene
1 ,2-Dichloroethane
1.2-Dichloroethytene (total)
1 ,2-Dichloropropane
2-Butanone
2-Hexanone
4-Methyl-2-pentanone
Acetone
Benzene
BromodichlonD me thane
Bromoform
Bromome thane
Carbon Disutfide
Carton tetrachloride
Chkxobenzene
ChJoroe thane
Chloroform
Chloromethane
cis-1 ,3-Diohtoropropene
Dibromocnkxomethane
Ethyl Benzene
Methytene chloride
Styrene
Tetrachtoroethene
Toluene
Total Xytenes
trans- 1 ,3-Dichloropropene
Trichloroethene
Vinyl chloride

TCL Semi-Volatiles
1 ,2,4-Trichkxobenzene
1 ,2-OicrUorobenzene
1 ,3-DichJorobenzene
1 ,4-Dichlorobenzene
2,2'-oxybis( 1 -Chloropropane)
2.4,5-Trichlorophenol
2.4,6-Trichtorophenol
2.4-Dichlorophenol
2,4-Dimethylphenol
2,4-Dinrtropheno)
2,4-Dinitrotoluene
2,6-Dinrtrotoluene
2-Chtoronaphthalene
2-CWorophenol
2-Methylnaphthalene
2-Methylphenol
2-Nitroanifine
2-Nitrophenol
3,3'-Dichlorobenzidine
3-Nitroaniline
4,6-Dinrtro-2-methylphenol
4-Bromophenyl phenyl ether

CAS NO.

71-55-6
79-34-5
79-00-5
75-34-3
75-35-4
107-06-2
540-59-0 _,
78-87-5
78-93-3
591-78-6
108-10-1
67-64-1
71-43-2
75-27-4
75-25-2
74-83-9
75-15-0
56-23-5
108-90-7
75-00-3
67-66-3
74-87-3
10061-01-5
124-48-1
100-41-4
75-09-2
100-42-5
127-18-4
108-88-3
1330-20-7
10061-02-6
79-01-6
75-01-4

120-82-1
95-50-1
541-73-1
106-46-7
108-60-1
95-95-4
88-06-2
120-83-2
105-67-9
51-28-5
121-14-2
606-20-2
91-58-7
95-57-8
91-57-6
95-W-7
88-74-4
88-75-5
91-94-1
99-09-2
534-52-1
101-55-3

DQL (mg/kg) (q)

2.00E+00
3.60E-01
2.00E-02
1.77E+00
4.62E-03
2.00E-02
3.64E-02
1.00E-02
6.90E+03
7.50E+02 jm)
7.50E+02
1.23E+00
3.00E-02
6.00E-01
8.00E-01
3.80E+00
4.57E+00
7.00E-02
7.69E-02
1.53E+02 (p)
3.00E-01
1^0E+00
4.00E-03
4.00E-01
1.00E*00
2.00E-02
3.08E-01
6.00E-02
9.23E-01
2.11E-1-01 (d)
4.00E-03
6.00E-02
1.00E-02

2.50E+00
1.70E+01
2.00E+00 (e)
2.00E+00
2.54E+00
6.40E+01
7.00E-02
6.90E-01
9.00E-01
1.10E+02
8.00E-04
7.00E-04
3.70E+03
3.10E+00
8.40E+01
1.67E-K)0
3.30E+00
3.40E-KJ3 (n)
7.00E-03
3.30E+00 (0)

MA
NA

Basis

A
F
A
B
B
A
B
B
E
E
E
B
A
A
A
E
B
A
B
F
C
F
A
A
B
A
B
A
B
B
A
A
A

B
A
A
A
~

H
H
H
B
E
A
A
-
H
A
B
-

^
A
E
K
K

A-75



TABLE 1
DATA QUALITY LIMITS (DQLs) FOR SOIL AND SEDIMENT

SAUGET AREA 1 EE/CA AND RI/FS
SAUGET AND CAHOKIA. ILLINOIS

SOLUT1A. INC.

Page 2 of 5

CONSTITUENT

4-Chtoraniline
4-Chkxo-3-methylphenol
4-Chlorophenol phenyl ether
4-Methylphenol
4-NitroaniSne
4-Nitrophenol
Acenaphthene
Acenaphthytene
Anthracene
Benz(a]anthracene
Benzo a pyre ne
Benzo b fluoranthene
Benzo g.h.Qperylene
Benzo kjfluoranthene
bis(2-Chloroethoxy)me thane
bis(2-ChloFoethyt)ether
bis(2-Ethylhexyl)phthalate
Butyl benzyl phthalate
Carbazote
Chiysene
Dibenz[a,h]anmracene
Dibenzofuran
Diethylphthalate
Dimethyl phthalate
Di-n-outyl phthalate
Di-n-octyl phthalate
Fluoranthene
Fluorene
Hexachkxobenzene
Hexachlorobutadiene
Hexachtorocydopentadiene
Hexachloroethane
lndeno[1 ,2.3-cd]pyrene
Isophorone
Naphthalene
Nitrobenzene
N-Nitroso-dHvpropytamine
N-Nrtrosodiphenylamine
Pentachlorophenol
Phenanthrene
Phenol
Pyrene

TAL Metals
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt

CAS NO.

106-47-8
59-50-7
7005-72-3
106-44-5
100-01-6
100-02-7
83-32-9
208-96-8
120-12-7
56-55-3
50-32-8
205-99-2
191-24-2
207-08-9
111-91-1
111-44-4
117-81-7
85-68-7
86-74-8
218-01-9
53-70-3
132-64-9
84-66-2
131-11-3
84-74-2
117-84-0
206-44-0
86-73-7
118-74-1
87-68-3
77-47-4
67-72-1
193-39-5
78-59-1
91-20-3
98-95-3
621-64-7
86-306
87-86-5
85-01-8
108-95-2
129-00-0

7429-90-5
7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-48-4

OQL (mg/kg) (q)

3.50E-01
NA
NA

1.67E+00 (g)
3.30E+00 (o)
3.40E+03
4.38E+01
4.38E+01 (h)
1.20E+04
9.00E-01
9.00E-02
9.00E-01
1.77E+02 (a)
9.00E+00

NA
4.00E-04
4.60E+01
9.30E+02
6.00E-01
8.80E+01
9.00E-02
2.10E+02
4.70E+02
1.00E+05
2.30E+03
1-23E+02
2.38E+02
5.60E+01
7.00E-02
5.70E+00
3.33E+00
5.00E-01
9.00E-01
8.00E+00
8.40E+01
7.69E-03
5.00E-05
1.00E+00
2.00E-02
Î OE+04 (b)
1.43E+01
1.77E+02

7.50E+04
5.00E+00
4.00E-01
2.60E+02
1.00E-01
1.00E+00

NA
2.80E+01 (c)
4.70E+03

Basis

B
K
K
B
E
E
B
B
A
D
D
D
B.D
D
K
A
A
A
A
D
D
E
A
G
A
B.D
B.D
B
D
F
B.C
A
D
A

B
A
A
H
A
B
B.D

E
H
D
H
D
H
J
H
D

A-76



TABLE 1
DATA QUALITY LIMITS (DQLs) FOR SOIL AND SEDIMENT

SAUGETAREA 1 EE/CAAND RI/FS
SAUGET AND CAHOKIA, ILLINOIS

SOLUT1A, INC.

Page 3 of 5

CONSTITUENT

Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Copper
Zinc
Cyanide

Pesticides
Alpha-BHC
Beta-BHC
Detta-BHC
Gamma-BHC (LJndane)
Aldrin
alpha-Chtortane
gamma-CrUordane
Chlordane
Chlorobenzilate
1 ,2-Dibromo-3-Chloropropane
4.4'-DDD

CAS NO.

7439-89-6
7439-92-1
7439-95-4
7439-96-5
7439-97-6
7440-02-0
7440-09-7
7782-49-2
7440-22-4
7440-23-5
7440-28-0
7440-62-2
7440-50-8
7440-66-6
57-12-5

319-84-6
319-85-7
319-86-8
58-89-9
309-00-2
5103-71-9
5103-74-2
57-74-9
510-15-6
96-12-8
72-54-8

DQL(mg/kg)(q)

2.20E+04
4.00E+02

NA
4.11E+02
1.00E-01
2.00E+01

NA
2.40E+00
2.40E-01

NA
1.60E+00
5.50E+02
3.30E+02
1.00E+03
4.00E+01

5.00E-04
5.00E-04 Q)
5.00E-04 G)
9.00E-03
4.00E-02
5.00E-01 (i)
5.00E-01 (i)
5.00E-01
1.60E+00
2.00E-03
3.00E+00

Basis

E
D
J
D
H
C
J
H
H
J
H
D
H
H
H

A
A
A
A
D
D
D
D
F
A
D

A-77



TABLE 1
DATA QUALITY LIMITS (DQLs) FOR SOIL AND SEDIMENT

SAUGET AREA 1 EE/CA AND RI/FS
SAUGET AND CAHOKIA. ILLINOIS

SOLLTTIA, INC.

Page 4 of 5

CONSTITUENT

4,4'-DDE
4.4'-DDT
DiaUate
DieUrin
Endosulfan I
Endosulfan II
Endosulfan sulfate
Endrin
Endrin aldehyde
Endrin Ketone
Heptachlor
Heptachlor epoxide
Hexachlorobenzene
Hexachtorocydopentadiene
Isodrin
Methoxychlor
Toxaphene

Herbicides
2,4-D
2,4-DB
2,4,5-TP
2.4,5-T
Dalapon
Dicamba
Dichloroprop
Dinoseb
MCPA
MCPP
4-Nitrophenol
Pentachkxophenol

Dioxins and Furans
2,3,7.8-TCDD
1,2,3.7,8-PentaCDD
1.2.3.4,7,8-HexaCDD
1.2.3,6.7.8-HexaCDD
1.2.3,7.8,9-HexaCDD
1 ,2,3,4,6.7,8-HeptaCDD
OctaCDD
2,3,7,8-TetraCDF
1.2,3.7,8-PentaCDF
2,3,4,7.8-PentaCDF
1,2,3.4,7.8-HexaCDF
1,2,3.6.7,8-HexaCDF
1,2,3.7.8,9-HexaCDF
2,3,4,6.7,8-HexaCDF
1.2.3,4,6.7.8-HepteCDF
1.2,3,4,7,8.9-HeptaCDF
OctaCDF

CAS NO.

72-55-9
50-29-3
2303-1 6-4
60-57-1
959-98-8
33213-65-9
1031-07-8
72-20-8
7421-93-4
53494-70-5
76-44-8
1024-57-3
118-74-1
77-47-4
465-73-6
72-43-5
8001-35-2

94-75-7
94-82-6
93-72-1
93-76-5
75-99-0
1918-00-9
120-36-5
88-85-7
94-74-6
93-65-2
100-02-7
87-86-5

1746-01-6
40321-76-4
39227-28-6
57653-85-7
19408-74-3
35822-39-4
3268-87-9
51207-31-9
57117-41-6
57117-31-4
70648-26-9
57117-44-9
72918-21-9
60851-34-5
67562-39-4
55673-89-7
39001-02-0

DQL(mg*g)(q)

2.00E+00
2.00E+00
7.30E+00
4.00E-03
1.38E+00 (k)
1.38E+00 (k)
1.38E+00 (k)
7.69E-02
7.69E-02 il)
7.69E-02 1 1)
1.00E-01
7.006-02
4.00E-01
3.33E+00

NA
2.29E+01
6.00E-01

1.36E-01
4.40E+02
1.10E+01
7.82E+02 (p)
6.54E-02
1.60E+03

NA
2.50E-01
3.91 E+01 (p)
7.82E+01 (p)
3.40E-t-03
2.00E-02

1.00E-03
1.00E-03
1.00E-03
1.00E-03
1.00E-03
1.00E-03
1.00E-03
.OOE-03
.OOE-03
.OOE-03
.OOE-03
.OOE-03
.OOE-03
.OOE-03

1. OOE-03
1. OOE-03
1. OOE-03

Basis

D
D
F
A
B
B
B
B
B
B
C,D
D
D
B,C
K
B
D

B
E
H
c

B
=
K
H
c
~

~

H

A-78



TABLE 1
DATA QUALITY LIMITS (DQLs) FOR SOIL AND SEDIMENT

SAUGET AREA 1 EE/CA AND RI/FS
SAUGET AND CAHOKIA, ILLINOIS

SOLUTIA, INC.

Page 5 of 5

CONSTITUENT CAS NO. DQi.(mg/kg)(q) Basis

TPH
GRO NA 5.00E+00
DRO NA 4.00E+00

Additional (added 4/17/99)

Copper,method 7211 7440-50-8 3.30E-KJ2
Zinc, method 7151 7440-66-6 1.00E+03
TOC. method 9060 NA NA
TPH. method 8015B NA 5.00E+00
Naphthalene 91-20-3 8.40E-K)1 B
Total PCBs NA 1.00E+00 M
Notes:
(a) Due to structural similarities, the value for Pyrene was used.
[b) Due to structural similarities, the value for Anthracene was used.
[c) Value for Chromium IV.
(d) Value for o-Xylene.
(e) IEPA, 1998, No Appendix Table B value available, therefore, due to structural similarities, value for

1,2-Dichlorobenene used.
[f) Due to structural similarities, the value for Naphthalene was used.
3) Due to structural similarities, the value for 2-Methylphenol was used.
h) Due to structural similarities, the value for Acenaphthene was used.
;i) Due to structural similarities, the value for Chlordane was used.
]) Due to structural similarities, the value for alpha-BHC was used.
;k) Due to structural similarities, the value for Endosulfan was used.
;i) Due to structural similarities, the value for Endrin was used.
m) Due to structural similarities, the value for4-Methyl 2-Pentanone was used.
n) Due to structural similarities, the value for 4-Nitrophenol was used.
p) Due to structural similarities, the value for 2-Nitroaniline was used.
p) PRG calculated based on equations in PRG table.
q) - The following hierarchy was used to determine the appropriate DQL:

1. The lower of Illinois Tiered Approach to Corrective Action (TACO) Program Tier 1 values from
Appendix B, Table C or Appendix B, Table A, with adjustmentsmade for additivity for noncarcinogens.

2. For constituents not listed on Appendix B, Table A, Region IX PRGs for residential soil were used.
CAS = Chemical Abstracts Service.
CB = Chkxobiphenyl.
CDD = Chkxodibenzodioxin.
CDF = Chkxodibenzofuran.
DQL = Data Quality Limit.
NA - Not Available.
PCB = Polychlorinated Biphenyl.

RG = USEPA Region 9 Preliminary Remediation Goal (USEPA, 1998c).
TAL = Target Anatyte List
TCL = Target Compound List.
TPH = Total Petroleum Hydrocarbons.
A = IEPA, 1998. Appendix B, Table A, Value for Class I Groundwater.
B = IEPA, 1998, Appendix B, Table A, Value for Class I Groundwater adjusted for additivity of

noncarcinogenic effects.
C = IEPA, 1998. Appendix B. Table A, Value for Inhalation.
D = IEPA, 1998. Appendix B, Table A. Value for Ingestion.
: = Region IX PRG based on noncarcinogenic effects.
F = Region IX PRG based on carcinogenic effects.

= Region IX PRG based on ceiling Hmrt.
H = IEPA. 1998. Appendix B, Table C. Lowest value was selected.
= USEPA. 1998g. Value for Dioxins.
= No value is available as this constituent is an essential nutrient.

< = No toxicity information is available for this constituent therefore DQL was not developed.
L = Estimated data quality limits based on previous testing.
M = USEPA. 1998f. PCB Mega Rule.

A-79



TABLE 2
DATA QUALITY LIMITS (DQLs) FOR SURFACE WATER AND GROUNDWATER

SAUGET AREA 1 EE/CA AND RI/FS
SAUGET AND CAHOKIA, ILLINOIS

SOLUTIA, INC.

Page 1 of 5

CONSTITUENT

TCL Volatiles
1 ,1 ,1-Trichloroethane
1 , 1 ,2,2-Tetrachloroethane
1 , 1 ,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethylene
1,2-Dichloroethane
1,2-Dichloroethylene (total)
1 ,2-Dichloropropane
2-Butanone
2-Hexanone
4-Methyl-2-pentanone
Acetone
Benzene
Bromodichloromethane
Bromofbrm
Bromomethane
Carbon DisulfkJe
Carbon tetrachloride
Chlorobenzene
Chloroethane
Chloroform
Chloromethane
cis-1 ,3-Dichloropropene
Dibromochloromethane
Ethyl Benzene
Methylene chloride
Styrene
Tetrachloroethene
Toluene
Total Xylenes
trans-1 ,3-Dichloropropene
Trichloroethene
Vinyl chloride

TCL Semi-Volatiles
1 ,2,4-Trichlorobenzene
1 ,2-Dichlorobenzene
1 ,3-Oichlorobenzene
1 ,4-Dichlorobenzene
2,2'-oxybis(1-Chloropropane)
2,4,5-Trichk)rophenol
2,4,6-Trichlorophenol
2,4-Dichloropheno(
2,4-Dimethylphenol
2,4-Dinrtrophenol
2,4-Dinitrotoluene
2,6-Oinitrotoluene
2-Chloronapntnalene
2-Chlorophenol
2-Methytnaphthalene
2-MethyJphenol
2-Nitroaniline
2-Nitrophenol
3,3'-Dichlorobenzidine
3-Nitroaniline

CAS NO.

71-55-6
79-34-5
79-00-5
75-34-3
75-35-4
107-06-2
540-59-0
78-87-5
78-93-3
591-78-6
108-10-1
67-64-1
71-43-2
75-27-4
75-25-2
74-83-9
75-15-0
56-23-5
108-90-7
75-00-3
67-66-3
74-87-3
10061-01-5
124-48-1
100-41-4
75-09-2
100-42-5
127-18-4
108-88-3
1330-20-7
10061-02-6
79-01-6
75-01-4

120-82-1
95-50-1
541-73-1
106-46-7
108-60-1
95-95-4
88-06-2
120-83-2
105-67-9
51-28-5
121-14-2
606-20-2
91-58-7
95-57-8
91-57-6
95-48-7
88-74-4
88-75-5
91-94-1
99-09-2

Surface Water (m)

DQL(mg/L)

NA
0.011
0.042
NA

0.0032
0.099
140

0.039
NA
NA
NA
NA

0.071
0.046
0.36
NA
NA

0.0044
21

• NA
0.47
NA
1.7

0.034
29
1.6
NA

0.00885
200
NA
1.7

0.081
0.525

0.94
17
2.6
2.6
170
9.8

0.0065
0.79
2.3
14

0.0091
NA
4.3
0.4
NA
NA
NA
NA

0.000077

A «N*

Ground Water (a)

DQL (mg/L)

0.2
0.000055

0.005
0.7

0.007
0.00003

0.07 (c)
0.005
1.9

0.16 (g)
0.16
0.7

0.005
0.00002
0.0002
0.0098

0.7
0.00003

0.1
1.26E+01 (o)
0.00002
0.0015
0.001
0.14
0.7

0.005
0.1

0.00001
1
10

0.001
0.005

0.00006

0.07
0.6

0.075
0.075

0.00027
0.7

0.0064
0.021
0.14
0.014

0.00002
0.0001
0.49
0.035
0.025 (d)
0.35
2.2
2.3 (h)
0.02

0.0022 (i)

Basis

B
C(ea)

B
B
B
A
B
B

C(nc)
C(nc)
C(nc)

B
B
B
B
B
B
A
B

C(ca)
B

C(ca>
B
B
B
B
B
A
B
B
B
B
A

B
B
B
B

C(ca)
B
B
B
B
B
B
B

C(nc)
B
B
B

C(nc)
C(nc)

A
C(nc)

Selected
DQL(p)
(mg/L)

2.00E-01
5.50E-05
5.00E-03
7.00E-01
3.20E-03
3.00E-05
7.00E-02
5.00E-03
1.90E+00
1.60E-01
1.60E-01
7.00E-01
5.00E-03
2.00E-05
2.00E-04
9.80E-03
7.00E-01
3.00E-05
1.00E-01
1 .26E-K31
2.00E-05
1.50E-03
1.00E-03
3.40E-02
7.00E-01
5.00E-03
1.00E-01
1.00E-05
1.00E+00
1.00E+01
1.00E-03
5.00E-03
6.00E-05

7.00E-02
6.00E-01
7.50E-02
7.50E-02
2.70E-04
7.00E-01
6.40E-03
2.10E-02
1.40E-01
1.40E-02
2.00E-05
1.00E-04
4.90E-01
3.50E-02
2.50E-02
3.50E-01
2.20E-I-00
2.30E+00
7.70E-05
2.20E-03



TABLE 2
DATA QUALITY LIMITS (DQLs) FOR SURFACE WATER AND GROUNDWATER

SAUGET AREA 1 EE/CA AND RI/FS
SAUGET AND CAHOKIA, ILLINOIS

SOLUT1A, INC.

Page 2 of 5

CONSTITUENT

4,6-Dinitro-2-methylphenol
4-Bromophenyl phenyl ether
4-Chtoraniline
4-Chtoro-3-rnethylphenol
4-Chtorophenol phenyl ether
4-Methytphenol
4-NHroaniline
4-Nrtrophenol
Acenaphthene
Acenaphthylene
Anthracene
Benz[a]anthracene
Benzo a pyrene
Benzo b fluoranthene
Benzo g,h,i]perylene
Benzo kjfiuoranttiene
bis{2-Chloroethoxy)methane
bis(2-Chloroethyl)ether
bfe(2-Ethylhexyl)phthalate
Butyl benzyl phthalate
Carbazole
Chrysene
Dibenz[a,h]anthracene
Dibenzofuran
Diethylphthalate
Dimethyl phthalate
Di-n-butyl phthalate
Di-n-octyl phthalate
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocydopentadiene
Hexachloroethane
lndeno[1 ,2,3-oflpyrene
Isophorone
Naphthalene
Nitrobenzene
N-Nitroso-dhn-propylamine
N-Nitrosodiphenylamine
Pentachkxophenol
Phenanthrene
Phenol
Pyrene

CAS NO.

534-52-1
101-55-3
106-47-8
59-50-7
7005-72-3
106-44-5
100-01-6
100-02-7
83-32-9
208-96-8
120-12-7
56-55-3
50-32-8
205-99-2
191-24-2
207-08-9
111-91-1
111-44-4
117-81-7
85-68-7
86-74-8
218-01-9
53-70-3
132-64-9
84-66-2
131-11-3
84-74-2
117-64-0
206-M-O
86-73-7
118-74-1
87-68-3
77-47^
67-72-1
193-39-5
78-59-1
91-20-3
98-95-3
621-64-7
86-30-6
87-86-5
85-01-8
108-95-2
129-00-0

Surface Water (m)

DQL(mg/L)

0.765
NA
NA
NA
NA
NA
NA
NA
2.7
2.7 (b)
110

0.000049
0.000049
0.000049

NA
0.000049

NA
0.0014
0.0059

5.2
NA

0.000049
0.000049

NA
120

2900
12
NA
0.37
14

0.00000077
0.05
17

0.0089
0.000049

2.6
NA
1.9

0.0014
0.016
0.0082

110 (f)
4600
11

Ground Water (a)

DQL (mg/L)

NA
NA

0.028
NA
NA
0.35

0.0022 (i)
2.3
0.42
0.42 (b)
2.1

0.00013
0.00023
0.00018

0.21 (e)
0.00017

NA
0.01
0.006

1.4
0.0034
0.0015
0.0003
0.024
5.6
370
0.7
0.14
0.28
0.28

0.00006
0.00086

0.05
0.007

0.00043
1.4

0.025
0.0035
0.01
0.01
0.001
2.1 (f)
0.1
0.21

Basis

E
E
B
E
E
B

C(nc)
C(nc)

B
B
B
B
A
B
B
B
E
A
B
B

C(ca)
B
A

C(nc)
B

C(nc)
B
B
B
B
A

C(ca)
B
B
B
B
B
B
A
B
A
B
B
B

Selected
DQL(p)
(rngrt.)

7.65E-01
NA

2.80E-02
NA
NA

3.50E-01
2.20E-03
2.30E+00
4.20E-01
4.20E-01
2.10E+00
4.90E-05
4.90E-05
4.90E-05
2.10E-01
4.90E-05

NA
1.40E-03
5.90E-03
1.40E+00
3.40E-03
4.90E-05
4.90E-05
2.40E-02
5.60E+00
3.70E+02
7.00E-01
1.40E-01
2.80E-01
2.80E-01
7.70E-07
8.60E-04
5.00E-02
7.00E-03
4.90E-05
1.40E+00
Z50E-02
3.50E-03
1.40E-03
1.00E-02
1.00E-03
2.10E+00
1.00E-01
2.10E-01

A-82



TABLE 2
DATA QUALITY LIMITS (DQLs) FOR SURFACE WATER AND GROUNDWATER

SAUGET AREA 1 EE/CA AND RI/FS
SAUGET AND CAHOKIA, ILLINOIS

SOLUT1A, INC.

Page 3 of 5

CONSTITUENT

TAL Metals
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Iron
Lead
Magnesium
Manganese
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Mercury
Copper
Zinc
Cyanide

Pesticides
Alpha-BHC
Beta-BHC
Delta-BHC
Gamma-BHC (Lindane)
Aldrin
alpha-Chlordane
gamma-Chlordane
Chlordane
Chlorobenzilate
1 ,2-Dibromo-3-Chloropropane (DBCP)
4,4'-DDD
4,4'-DDE
4,4'-DDT
Diallate
Dieldrin
Endosulfan I
Endosulfan II
Endosulfan sulfate
Endrin
Endrin aldehyde
Endrin Ketone
Heptachfor
Heptachtor epoxide
Hexachtorobenzene
Hexachlorocyclopentadiene
Isodrin
Methoxychlor
Toxaphene

CAS NO.

7429-90-5
7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7440-02-0
7440-09-7
7782-49-2
7440-22-4
7440-23-5
7440-28-0
7440-62-2
7439-97-6
7440-50-8
7440-66-6
57-12-5

319-84-6
319-85-7
319-86-8
58-89-9
309-00-2
5103-71-9
5103-74-2
57-74-9
510-15-6
96-12-8
72-54-8
72-55-9
50-29-3
2303-16-4
60-57-1
959-98-8
33213-65-9
1031-07-8
72-20-8
7421-93-4
53494-70-5
76-44-8
1024-57-3
118-74-1
77-47-4
465-73-6
72-43-5
8001-35-2

Surface Water (m)

DQL (mg/L)

NA
4.3

0.00014
NA
NA
NA
NA
NA
NA
NA
NA
NA
0.1
4.6
NA
11
NA
NA

l~ 0.0063
NA

0.000051
NA
69
220

0.000013
0.000046

NA
0.000063

0.00000014
0.0000022 0)
0.0000022 0)
0.0000022

NA
NA

0.00000084
0.00000059
0.00000059

NA
0.00000014

0.24
0.24
0.24

0.00081
0.00081
0.00081 (I)

0.00000021
0.00000011
0.00000077

17
NA
NA

0.00000075

A — O3

Ground Water (a)

DQL (mg/L)

37
0.006
0.001

2
0.004
0.005

NA
0.1
1
5

0.0075
NA
0.15
0.1
NA
0.05
0.05
NA

0.002
L 0.049

0.002
0.65

5
02

0.00003
0.00003 (n)
0.00003 (n)
0.0002
0.00004
0.00014 G)
0.00014 0)
0.00014
0.00025
0.002

0.00011
0.00004
0.00012
0.0011
0.00002
0.042 (k)
0.042 (k)
0.042 (k)
0.002
0.002 (I)
0.002 (I)

0.00003
0.00032
0.00006

0.05
NA
0.04

0.00086

Basis

C(nc)
B
A
B
A
B
F
B
B
B
B
F
B
B
F
B
B
F
B
B
B
B
B
B

A
A
A
B
A
A
A
A

C(ca)
A
B
B
B

C(ca)
A
B
B
B
B
B
B
A
A
A
B
E
B
A

Selected
DQL(p)
(mg/L)

3.70E+01
6.00E-03
1.40E-04
2.00E+00
4.00E-03
5.00E-03

NA
1.00E-01
1.00E+00
5.00E+00
7.50E-03

NA
1.00E-01
1.00E-01

NA
5.00E-02
5.00E-02

NA
2.00E-03
4.90E-02
5.10E-05
6.50E-01
5.00E+00
2.00E-01

1.30E-05
3.00E-05
3.00E-05
6.30E-05
1.40E-07
2.20E-06
2.20E-06
2.20E-06
2.50E-04
2.00E-03
8.40E-07
5.90E-07
5.90E-07
1.10E-03
1.40E-07
4.20E-02
4.20E-02
4.20E-02
8.10E-04
8.10E-04
8.10E-04
2.10E-07
1.10E-07
7.70E-07
5.00E-02

NA
4.00E-02
7.50E-07



TABLE 2
DATA QUALITY LIMITS (DQLs) FOR SURFACE WATER AND GROUNDWATER

SAUGET AREA 1 EE/CA AND RI/FS
SAUGET AND CAHOKIA, ILLINOIS

SOLUTIA, INC.

Page 4 of 5

CONSTITUENT

Herbicides
2.4-D
2,4-DB
2,4,5-TP
2,4,5-T
Dalapon
Dicamba
Dichtoroprop
Dinoseb
MCPA
MCPP
4-Nitrophenol
Pentachlorophenol

Dioxins and Furans
2.3,7,8-TCDD
1,2.3,7,8-PentaCDD
1,2,3,4.7,8-HexaCDD
1,2,3,6,7,8-HexaCDD
1,2,3,7.8,9-HexaCDD
1,2,3,4.6,7,8-HeptaCDD
OctaCDD
2,3,7,8-TetraCDF
1,2,3,7.8-PentaCDF
2,3,4,7.8-PentaCDF
1.2,3,4.7,8-HexaCDF
1,2,3,6.7,8-HexaCDF
1,2,3,7.8,9-HexaCDF
2.3,4,6.7,8-HexaCDF
1.2,3,4,6,7.8-HeptaCDF
1,2,3,4.7,8,9-HeptaCDF
OctaCDF

CAS NO.

94-75-7
94-82-6
93-72-1
93-76-5
75-99-0
1918-00-9
120-36-5
88-85-7
94-74-6
93-65-2
100-02-7
87-86-5

1746-01-6
40321-76-4
39227-28-6
57653-85-7
19408-74-3
35822-39-4
3268-87-9
51207-31-9
57117-41-6
57117-31-4
70648-26-9
57117-44-9
72918-21-9
60851-34-5
67562-39-4
55673-89-7
39001-02-0

Surface Water (m)

DQL(mg/L)

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

0.0082

1.40E-11
1.40E-11
1.40E-11
1.40E-11
1.40E-11
1.40E-11
1.40E-11
1.40E-11
1.40E-11
1.40E-11
1.40E-11
1.40E-11
1.40E-11
1.40E-11
1.40E-11
1.40E-11
1.40E-11

Ground Water (a)

DQL(mg/L)

0.07
2.92E+02 (o)

0.05
7.82E+02 (o)

0.2
1.1
NA

0.007
1.83E+01 (o)
3.65E-H51 (o)

2.3
0.001

4.50E-07
4.50E-07
4.50E-07
4.50E-07
4.50E-07
4.50E-07
4.50E-07
4.50E-07
4.50E-07
4.50E-07
4.50E-07
4.50E-07
4.50E-07
4.50E-07
4.50E-07
4.50E-07
4.50E-07

Basis

B
C(nc)

B
C(nc)

B
C(nc)

E
B

C(nc)
C(nc)
C(nc)

A

C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C

Selected
DQL(p)
(mgn.)

7.00E-02
2.92E+02
5.00E-02
7.82E+02
2.00E-01
1.10E-KK)

NA
7.00E-03
1.83E+01
3.65E+01
2.30E+00
1.00E-03

1.40E-11
1.40E-11
1.40E-11
1.40E-11
1.40E-11
1.40E-11
1.40E-11
1.40E-11
1.40E-11
1.40E-11
1.40E-11
1.40E-11
1.40E-11
1.40E-11
1.40E-11
1.40E-11
1.40E-11

A-84



TABLE 2
DATA QUALITY LIMITS (DQLs) FOR SURFACE WATER AND GROUNDWATER

SAUGET AREA 1 EE/CA AND RI/FS
SAUGET AND CAHOKIA, ILLINOIS

SOLUTIA, INC.

Page 5 of 5

CONSTrTUENT

Additional (added 4/17/99)

Copper, method 721 1
Zinc, method 71 51
TOC, method 9060
Hardness, method 130.1
TPH, method 801 SB
Residue, dissolved
Residue, suspended
Total PCBs
Fluoride
Phosphorous
Ortho-phosphate

Notes:

CAS NO.

7440-50-8
7440-66-6
NA
MA
NA
NA
NA
NA
7782-41-4
7723-14-0
NA

Surface Water (m)

DQL (mg/L)

NA
6.90E-H31

NA
NA
NA
NA
NA

1.70E-07
NA
NA
NA

Ground Water (a)

DQL (mg/L) Ba

6.50E-01 E
5.00E+00 E

NA E
NA E
NA E
NA E
NA E

5.00E-04 E
(q)
(q)
(q)

Selected
DQL (p)

sis (mg/L)

3 6.50E-01
3 5.00E+00
E NA
E NA
E NA
E NA
E NA
3 1.70E-07

NA
NA
NA

(a) - The following hierarchy was used to determine the appropriate DQL:
1 . ADL value from Appendix A Table H from the Illinois Tiered Approachto Corrective Action (TACO) Program.
2. For constituents not on Table H, the value for Class I GW from Appendix B Table E was used.
3. For constituents with no TACO values, the Region IX PRG for tap water was used.
4. For remaining constituents, a default value equivalent to the lowest DQL for that type of constituent was used.

(b) Due to structural similarities, the value for Acenaphthene was used.
(c) Value for tis-1 ,2-Dichloroethylene.
(d) Due to structural similarities, the value for Naphthalene was used.
(e) Due to structural similarities, the value for Pyrene was used.
(f) Due to structural similarities, the value for Anthracene was used.
(g) Due to structural similarities, the value for 4-Methyl-2-Pentanone was used.
(h) Due to structural similarities, the value for 4-NHrophenol was used.
(i) Due to structural similarities, the value for 2-Nitroaniline was used.
G) Due to structural similarities, the value for Chlordane was used.
(k) Due to structural similarities, the value for Endosulfan was used.
(I) Due to structural similarities, the value for Endrin was used.
(m) Surface Water Values were obtained from Federal Register, Vol. 63, No.

Consumption of Organisms.
237. Value for Human Health

(n) Due to structural similarities, the value for alpha-BHC was used.
(o) PRG calculated based on equations in PRG table.
(p) - Selected DQL is the lower of the surface water and groundwater DQLs.
(q) - Constituent will not be analyzed for in groundwater.
nc - Based on noncarcinogenic effects.
ca - Based on carcinogenic effects.
CAS = Chemical Abstracts Service.
CB = CMorobiphenyl.
CDD = Chlorodibenzodioxin.
CDF = Chlorodibenzofuran.
DQL = Data Quality Limit.
MA = Not available.
PCB = Pdychlorinated Biphenyl.
PRG = USEPA Region 9 Preliminary Remediation Goal (USEPA, 1998c).
TAL = Target Analyte List
TCL = Target Compound List
A = IEPA, 1998, Appendix A, Table H, Acceptable Detection Limit (ADL) Value.
B = IEPA, 1998, Appendix B, Table E,
C = Region IX PRG.

Value for Class I Groundwater.

D = Default Value based on lowest DQL.
E = No toxicity information is available for this constituent therefore DQL was not developed.
F = No value is available as this constituent is an essential nutrient

A-Br,



TABLES
DATA QUALITY LIMITS (DQLs) FOR FISH TISSUE

SAUGET AREA 1 EE/CA AND RI/FS
SAUGET AND CAHOKIA, ILLINOIS

SOLUTIA, INC.

Pagel of 5

CONSTITUENT

TCL Semi-Volatiles
1 ,2,4-Trichlorobenzene
1 ,2-Dichlorobenzene
1 ,3-Dichlorobenzene
1 ,4-Dichlorobenzene
2,2'-oxybis(1 -Chloropropane)
2,4,5-Trichlorophenol
2,4,6-Trichloropheno!
2,4-Dichlorophenol
2,4-Dimethylphenol
2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene
2-Chloronaphthalene
2-Chlorophenol
2-Methylnaphthalene
2-Methylphenol
2-Nitroaniline
2-Nitrophenol
3,3'-Dichlorobenzidine
3-Nitroaniline
4,6-Dinitro-2-methylphenol
4-Bromophenyl phenyl ether
4-Chloraniline
4-Chloro-3-methylphenol
4-Chlorophenol phenyl ether
4-Methylphenol
4-Nitroaniline
4-Nitrophenol
Acenaphthene
Acenaphthylene
Anthracene
Benz[a]anthracene
Benzo[a]pyrene
Benzo[b]fluoranthene
Benzo[g,h,i]perylene
Benzo[k]f)uoranthene
bis(2-Chloroethoxy)methane
bis(2-Chloroethyl)ether
bis(2-Ethylhexyl)phthalate
Butyl benzyl phthalate
Carbazole
Chrysene
Dibenz[a,h]anthracene
Dibenzofuran
Diethylphthalate

CAS NO.

120-82-1
95-50-1
541-73-1
10&46-7
108-60-1
95-95-4
88-06-2
120-83-2
105-67-9
51-28-5
121-14-2
606-20-2
91-58-7
95-57-8
91-57-6
95-48-7
88-74-4
88-75-5
91-94-1
99-09-2
534-52-1
101-55-3
106-47-8
59-50-7
7005-72-3
106-44-5
100-01-6
100-02-7
83-32-9
208-96-8
120-12-7
56-55-3
50-32-8
205-99-2
191-24-2
207-08-9
111-91-1
111-44-4
117-81-7
85-68-7
85-74-8
218-01-9
53-70-3
132-64-9
84-66-2

DQL (mg/kg) (n)

14
120
41

0.13
0.045 (m)
140
0.29
4.1
27
2.7
2.7
1.4
110
6.8
27
68
NA
11 (a)

0.007
NA
NA
NA
5.4
NA
NA
6.8
NA
11
81
81 (b)
410

0.0043
0.00043
0.0043

41 (c)
0.043

NA
0.0029
0.23
270
0.16
0.43

0.00043
5.4

1100

Basis

N
N
N
C
C
N
C
N
N
N
N
N
N
N
N
N
O
N
C
O
D
D
N
D
D
N
0
N
N
N
N
C
C
C
N
C
D
C
C
N
C
C
C
N
N

A-87
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DATA QUALITY LIMITS (DQLs) FOR FISH TISSUE

SAUGET AREA 1 EE/CA AND RI/FS
SAUGET AND CAHOKIA, ILLINOIS

SOLUTIA, INC.

Page2 of 5

CONSTITUENT

Dimethyl phthalate
Di-n-butyl phthalate
Di-n-octyl phthalate
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocydopentadiene
Hexachloroethane
lndeno[1 ,2,3-cd]pyrene
Isophorone
Naphthalene
Nitrobenzene
N-Nitroso-di-n-propylamine
N-Nitrosodiphenyiamine
Pentachlorophenol
Phenanthrene
Phenol
Pyrene

TAL Metals
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Iron
Lead
Magnesium
Manganese
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Mercury
Copper
Zinc
Cyanide

CAS NO.

131-11-3
84-74-2
117-84-0
206-44-0
86-73-7
118-74-1
87-68-3
77-47-4
67-72-1
193-39-5
78-59-1
91-20-3
98-95-3
621-64-7
86-30-6
87-86-5
85-01-8
108-95-2
129-00-0

7429-90-5
7440-36-0
7440-38-2
7440-39-3
7440-41-7
744(M3-9
7440-70-2
7440-47-3
7440-48-4
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7440-02-0
7440-09-7
7782-49-2
7440-22-4
7440-23-5
7440-28-0
7440-62-2
7439-97-6
7440-50-8
7440-66-6
57-12-5

DQL(mg/kg) (n)

14000
140
27
54
54

0.002
0.04
9.5

0.23
0.0043

3.3
27

0.68
0.00045

0.64
0.026
410 (d)
810
41

1400
0.54

0.0021
95
2.7
1.4 (f)
NA
4-1 (g)
81

410
NA
NA
190 (h)
27
NA
6.8
6.8
NA

0.095
9.5
0.14 (e)
54

410
27

Basis

N
N
N
N
N
C
C
N
C
C
C
N
N
C
C
C
N
N
N

N
N
C
N
N
N
B
N
N
N
O
B
N
N
B
N
N
B
N
N
N
N
N
N

A-88
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DATA QUALITY LIMITS pQLs) FOR FISH TISSUE

SAUGET AREA 1 EE/CA AND RI/FS
SAUGET AND CAHOKIA, ILLINOIS

SOLUTIA, INC.
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CONSTITUENT

PCBs
Total PCBs

Pesticides
Alpha-BHC
Beta-BHC
Delta-BHC
Gamma-BHC (Lindane)
Aldrin
alpha-Chlordane
gamma-Chlordane
Chlordane
Chlorobenzilate
1 ,2-Dibromo-3-Chloropropane (DBCP)
4,4'-DDD
4,4-DDE
4,4'-DDT
Diallate
Dieldrin
Endosulfan I
Endosulfan II
Endosulfan sulfate
Endrin
Endrin aldehyde
Endrin Ketone
Heptachlor
Heptachlor epoxide
Hexachlorobenzene
Hexachlorocyclopentadiene
Isodrin
Methoxychlor
Toxaphene

Herbicides
2,4-D
2,4-DB
2,4,5-TP
2,4,5-T
Dalapon
Dicamba
Dichloroprop
Dinoseb
MCPA
MCPP
4-Nitrophenol
Pentachlorophenol

CAS NO.

NA

319-84-6
319-85-7
319-86-8
58-89-9
309-00-2
5103-71-9
5103-74-2
57-74-9
510-15-6
96-12-8
72-54-8
72-55-9
50-29-3
2303-16-4
60-57-1
959-98-8
33213-65-9
1031-07-8
72-20-8
7421-93-4
53494-70-5
76-44-8
1024-57-3
118-74-1
77^7-4
465-73-6
72-43-5
8001-35-2

94-75-7
94-82-6
93-72-1
93-76-5
75-99-0
1918-00-9
120-36-5
88-85-7
94-74-6
93-65-2
100-02-7
87-86-5

DQL (mg/kg) (n)

0.0016

0.0005
0.0018
0.0018 (i)
0.0024
0.00019

0.009 (j) _,
0.009 0)
0.009
0.012
0.0023
0.013

0.0093
0.0093

NA
0.0002

8.1 (k)
8.1 (k)
8.1 (k)
0.41
0.41 (I)
0.41 (I)

0.0007
0.00035
0.002

9.5
NA
6.8

0.0029

14
NA
NA
14
41
41
NA
1.4
NA
NA
11

0.026

Basis

C

C
C
C
C
C
C
C
C
C
C
C
C
C
o
C
N
N
N
N
N
N
C
C
C
N
D
N
C

N
O
O
N
N
N
O
N
O
O
N
C

A-89
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DATA QUALITY LIMITS (DQLs) FOR FISH TISSUE

SAUGET AREA 1 EE/CA AND RI/FS
SAUGET AND CAHOKIA, ILLINOIS

SOLUTIA, INC.
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CONSTITUENT

Dioxins and Furans
2,3,7,8-TCDD
1,2,3,7,8-PentaCDD
1,2,3,4,7,8-HexaCDD
1,2,3.6,7,8-HexaCDD
1,2,3,7,8,9-HexaCDD
1,2,3,4,6,7,8-HeptaCDD
OctaCDD
2,3,7,8-TetraCDF
1,2,3,7,8-PentaCDF
2,3,4,7.8-PentaCDF
1,2,3,4,7,8-HexaCDF
1,2,3,6,7,8-HexaCDF
1,2,3,7,8,9-HexaCDF

CAS NO.

1746-01-6
40321-76-4
39227-28-6
57653-85-7
19408-74-3
35822-39-4
3268-87-9
51207-31-9
57117-41-6
57117-31-4
70648-26-9
57117-44-9
72918-21-9

DQL (mg/kg) (n)

2.10E-08
2.10E-08
2.10E-08
2.10E-08
2.10E-08
2.10E-08
2.10E-08
2.10E-08
2.10E-08
2.10E-08
2.10E-08
2.10E-08
2.10E-08

Basis

C
C
C
C
C
C
C
C
C
C
C
C
C

A-90
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SAUGET AREA 1 EE/CA AND RI/FS
SAUGET AND CAHOKIA, ILLINOIS

SOLUTIA, INC.
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CONSTITUENT

2,3,4,6,7,8-HexaCDF
1,2,3,4,6,7,8-HeptaCDF
1,2,3,4,7,8,9-HeptaCDF
OctaCDF

CAS NO.

60851-34-5
67562-39-4
55673-89-7
39001-02-0

OQL (mg/kg) (n)

2.10E-08
2.10E-08
2.10E-08
2.10E-08

Basis

C
C
C
C

Notes:
B = No value is available as this constituent is an essential nutrient
C = USEPA, 1998e, Based on carcinogenic USEPA Region 3 RBC value.
D = No lexicological value available, therefore, no DQL was developed.
N = USEPA, 1998e, Based on non-carcinogenic USEPA Region 3 RBC value.
O = No RBC available; therefore, no DQL developed.
CAS = Chemical Abstracts Service.
CB = Chlorobiphenyl.
CDD = Chlorodibenzodioxin.
CDF = Chlorodibenzofuran.
DQL = Data Quality Limit
NA = Not Available.
PCB = Polychlorinated Biphenyl.
PRG = USEPA Region 9 Preliminary Remediation Goal (USEPA, 1998c).
RBC = USEPA Region 3 Risk Based Concentration (USEPA, 1998e).
TAL = Target Analyte List.
TCL = Target Compound List.
(a) Due to structural similarities, the value for 4-Nitrophenol was used.
(b) Due to structural similarities, the value for Acenaphthene was used.
(c) Due to structural similarities, the value for Pyrene was used.
(d) Due to structural similarities, the value for Anthracene was used.
(e) Value for Methyl Mercury.
(f) Value for Cadmium-food.
(g) Value for Chromium IV.
(h) Value for Manganese-food.
(i) Due to structural similarities, the value for Beta BHC was used.
(j) Due to structural similarities, the value for Chlordane was used.
(k) Due to structural similarities, the value for Endosulfan was used.
(I) Due to structural similarities, the value for Endrin was used.
(m) Due to structural similarities, the value for Bis(2-Chloroisopropyl) ether was used.
(n) DQLs for Fish Tissue based on USEPA Region 3 RBCs (USEPA, 1998e).
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TABLE 4
DATA QUALITY LIMITS (DQLs) FOR AIR

SAUGET AREA 1 EE/CA AND RI/FS
SAUGET AND CAHOKIA, ILLINOIS

SOLUTIA, INC.

Page 1 of 5

CONSTITUENT

TCL Volatiles
1 ,1 ,1-Trichloroethane
1,1 ,2,2-Tetrachloroethane
1 ,1 ,2-Trichloroethane
1 ,1-Dichloroethane
1 ,1-Dichloroethylene
1 ,2-Dichloroethane
1 ,2-Dichloroethylene (total)
1 ,2-Dichloropropane
2-Butanone
2-Hexanone
4-Methyl-2-pentanone
Acetone
Benzene
Bromodichloromethane
Bromoform
Bromomethane
Cannon Disulfide
Cartx>n tetrachloride
Chlorobenzene
Chloroethane
Chloroform
Chloromethane
cis-1 ,3-Dichloropropene
Dibromochloromethane
Ethyl Benzene
Methytene chloride
Styrene
Tetrachloroethene
Toluene
Total Xylenes
trans-1 ,3-Dichloropropene
Trichloroethene
Vinyl chloride

TCL Semi-Volatiles
1 ,2,4-Trichlorobenzene
1 ,2-Dichlorobenzene
1 ,3-Dichlorobenzene
1 ,4-Dichtorobenzene
2,2'-oxybis(1 -Chloropropane)
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene
2-Chloronaphthalene
2-Chlorophenol

CAS NO.

71-55-6
79-34-5
79-00-5
75-34-3
75-35-4
107-06-2
540-59-0
78-87-5
78-93-3
591-78-6
108-10-1
67-64-1
71-43-2
75-27-4
75-25-2
74-83-9
75-15-0
56-23-5
108-90-7
75-00-3
67-66-3
74-87-3
10061-01-5
124-48-1
100-41-4
75-09-2
100-42-5
127-18-4
108-88-3
1330-20-7
10061-02-6
79-01-6
75-01-4

120-82-1
95-50-1
541-73-1
106-46-7
108-60-1
95-95-4
88-06-2
120-83-2
105-67-9
51-28-5
121-14-2
606-20-2
91-58-7
95-57-8

DQL (ug/m3) (a)

1000
0.033
0.12
520

0.038
0.074

37 (c)
0.099
1000
83 (d)
83
370
0.23
0.11
1.7
5.2
730
0.13
21
NA

0.084
1.1

0.052 (e)
0.08
1100
4.1

1100
3.3
400
730

0.052 (e)
1.1

0.022

210
210
8.4
0.28
0.19 (b)
370
0.62
11
73
7.3
7.3
3.7
290
18

Basis

A
B
B
A
B
B
A
B
A
A
A
A
B
B
B
A
A
B
A
D
B
B
B
B
A
B
A
B
A
A
B
B
B

A
A
A
B
B
A
B
A
A
A
A
A
A
A
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TABLE 4
DATA QUALITY LIMITS (DQLs) FOR AIR

SAUGET AREA 1 EE/CAAND RI/FS
SAUGET AND CAHOKIA, ILLINOIS

SOLUTIA, INC.

Page 2 of 5

CONSTITUENT

2-Methylnaphthaiene
2-Methylphenol
2-Nitroaniline
2-Nitrophenol
3,3-Dichlorobenzidine
3-Nitroaniline
4,6-Dinrtro-2-methylphenol
4-Bromophenyl phenyl ether
4-Chtoraniline
4-Chloro-3-methylphenol
4-Chlorophenol phenyl ether
4-Methylphenol
4-Nitroaniline
4-Nitrophenol
Acenaphthene
Acenaphthylene
Anthracene
Benzfajanthracene
Benzo[a]pyrene
Benzo[b]fluoranthene
Benzo[g,h,i]perylene
Benzofkjfluoranthene
bis(2-Chloroethoxy)methane
bis(2-Chloroethyl)ether
bis(2-Ethylhexyl)phthalate
Butyl benzyl phthalate
Carbazole
Chrysene
Dibenz[a,h]anthracene
Dibenzofuran
DiethylphthaJate
Dimethyl phthalate
Dkvbutyl phthalate
Di-n-octyl phthalate
Fluoranthene
Fluorene
Hexachtorobenzene
Hexachlorobutadiene
Hexachlorocydopentadiene
Hexachloroethane
lndeno[1 ,2,3-cd]pyrene
Isophorone
Naphthalene
Nitrobenzene
N-Nttroso-di-n-propylamine
N-Nfrosodiphenylamine
Pentachlorophenol
Phenanthrene
Phenol
Pyrene

CAS NO.

91-57-6
9548-7
88-74-4
88-75-5
91-94-1
99-09-2
534-52-1
101-55-3
10647-8
59-50-7
7005-72-3
106-44-5
100-01-6
100-02-7
83-32-9
208-96-8
120-12-7
56-55-3
50-32-8
205-99-2
191-24-2
207-08-9
111-91-1
11144-4
117-81-7
85-68-7
86-74-8
218-01-9
53-70-3
132-64-9
84-66-2
131-11-3
84-74-2
117-84-0
20644-0
86-73-7
118-74-1
87-68-3
77474
67-72-1
193-39-5
78-59-1
91-20-3
98-95-3
621-64-7
86-30-6
87-86-5
85-01-8
108-95-2
129-00-0

DQL (ug/m3) (a)

3.1 (f)
180
0.21
230 (g)

0.015
0.21 (h)
NA
NA
15
NA
NA
18

0.21 (h)
230
220
220 (i)
1100
0.022

0.0022
0.022
110 G)
0.22
NA

0.0058
0.48
730
0.34
2.2

0.0022
15

2900
37000
370
73
150
150

0.0042
0.087
0.073
0.48
0.022
7.1
3.1
2.1

0.00096
1.4

0.056
1100 (k)
2200
110

Basis

A
A
A
A
B
A
C
C
A
C
C
A
A
A
A
A
A
B
B
B
A
B
C
B
B
A
B
B
B
A
A
B
A
A
A
A
B
B
A
B
B
B
A
A
B
B
B
A
A
A
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Page 3 of 5

TABLE 4
DATA QUALITY LIMITS (DQLs) FOR AIR

SAUGET AREA 1 EE/CA AND RI/FS
SAUGET AND CAHOKIA, ILLINOIS

SOLUTIA, INC.

CONSTITUENT

TAL Metals
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Iron
Lead
Magnesium
Manganese
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Mercury
Copper
Zinc
Cyanide

PCBs
Total PCBs

CAS NO.

7429-90-5
7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7440-02-0
7440-09-7
7782-49-2
[7440-22-4
7440-23-5
7440-28-0
7440-62-2
7439-97-6
7440-50-8
7440-66-6
57-12-5

NA

DQL (ug/m3) (a)

NA
NA

0.00045
0.52

0.0008
0.0011

NA
0.000023 (I)

0.021
NA
NA
NA

0.051
0.008 (m)
NA
NA
NA
NA
NA
NA

0.31
NA
NA
NA

0.0034

Basis

B
A
B
B

B
A

A
B

A

B
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TABLE 4
DATA QUALITY LIMITS (DQLs) FOR AIR

SAUGET AREA 1 EE/CA AND RI/FS
SAUGET AND CAHOKIA, ILLINOIS

SOLUTIA, INC.

Page 4 of 5

CONSTITUENT

Dioxins and Furans
2,3,7.8-TCDD
1,2,3,7,8-PentaCDD
1,2,3,4,7,8-HexaCDD
1,2,3,6.7,8-HexaCDD
1, 2,3,7 ,8,9-HexaCDD
1,2,3,4,6,7,8-HeptaCDD
OctaCDD
2,3,7,8-TetraCDF
1,2,3,7,8-PentaCDF
2,3,4,7,8-PentaCDF
1,2,3,4,7,8-HexaCDF
1,2,3,6.7,8-HexaCDF
1,2,3,7,8.9-HexaCDF
2,3,4,6,7,8-HexaCDF
1,2,3,4,6,7,8-HeptaCDF
1,2,3,4,7,8,9-HeptaCDF
OctaCDF

Additional (added 4/17/99)

Benzyl Alcohol
Bis(2-chloroisopropyl)ether (2,2'-oxyb
Dichlorodifluoromethane
Trichlorofluoromethane
1,1-Dichloroethene
Trans-1 ,2-dichtoroethene
2,2-Dichloropropane
Cis-1 ,2-dichtoroethene
Bromochloromethane
1 ,1-Dichloropropylene
Dibromo methane
1 ,3-DichJoropropane
1 ,2-Dibromomethane
1 ,1 ,1 ,2-Tetrachloroethane
M & p xylenes
o-xylene
isopropylbenzene
1 ,2,3,-tn'chloropropane
n-proply benzene
Bromobenzene
1 ,3,5-Trimethylbenzene
2-Chtorotoluene
4-Chlorotoluene
t-Butylbenzene
1 ,2,4-Trimethylbenzene
s-Butyl benzene
p-lsopropyttoluene
n-Butylbenzene
1 ,2-Dibromo-3-chloropropane

CAS NO.

1746-01-6
40321-76-4
39227-28-6
57653-85-7
19408-74-3
35822-39-4
3268-87-9
51207-31-9
57117-41-6
57117-31-4
70648-26-9
57117-44-9
72918-21-9
60851-34-5
67562-39-4
55673-89-7
39001-02-0

100-51-6
108-60-1
75-71-8
75-69-4
75-35-4
156-60-5
594-20-7
156-59-2
74-97-5
563-58-6
74-95-3
142-28-9
106-93-4
630-20-6
108-38-3
95-47-6
104-5-18
96-18-4
104-51-8
108-86-1
108-67-8
95-49-8
106-43-4
104-5-18
95-63-6
135-9-88
99-87-6
104-51-8
96-12-8

DQL (ug/m3) (a)

4.50E-08
4.50E-08
4.50E-08
4.50E-08
4.50E-08
4.50E-08
4.50E-08
4.50E-08
4.50E-08
4.50E-08
4.50E-08
4.50E-08
4.50E-08
4.50E-08
4.50E-08
4.50E-08
4.50E-08

1.1E+03
1.9E-01 (b)
2.1E+02
7.3E+02
3.8E-02
7.3E+01

NA
3.7E-K)1

NA
NA

3.7E+01
NA

8.7E-03
2.6E-01
7.3E+02
7.3E+02
3.7E+01
9.6E-04
3.7E+01
1.0E+01
6.2E+00
7.3E+01
7.3E+01 (n)
3.7E+01
6.2E+00
3.7E+01

NA
3.7E+01
2.1E-01

Basis

B
B
B
B
B
B
B
B
B
B
B
B
B
B
B
B
B

A
B
A
A
B
A
C
A
C
C
A
C
B
B
A
A
A
B
A
A
A
A
A
A
A
A
C
A
A
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Page 5 of 5

TABLE 4
DATA QUALITY LIMITS (DQLs) FOR AIR

SAUGET AREA 1 EE/CA AND RI/FS
SAUGET AND CAHOKIA, ILLINOIS

SOLUTIA, INC.

CONSTITUENT

1 ,2,3-Trichlorobenzene
Vinyl acetate

CAS NO.

87-61-6
108-0&4

DQL (ug/m3) (a)

NA
2.1E+02

Basis

C
A

Notes:
CAS = Chemical Abstracts Service.
CB = Chlorobiphenyl.
CDD = Chlorodibenzodioxin.
CDF = Chlorodibenzofuran.
DQL = Data Quality Limit.
NA = Not available.
PCB = Polychlorinated Biphenyl.
PRG = Preliminary Remedial Goal.
TAL = Target Analyte List.
TCL = Target Compound List.
(a) Air DQLs are based on USEPA Region IX PRG Table. (USEPA, 1998c)
(b) Synonym of Bis(2-Chloroisopropyl ether)
(c) Value for cis-1,2-Dichloroethylene used.
(d) Due to structural similarities, the value for 4-Methyl-2-Pentanone was used.
(e) Value for 1,3-Dichloropropene.
(f) Due to structural similarities, the value for Naphthalene was used.
(g) Due to structural similarities, the value for 4-N'rtrophenol was used,
(h) Due to structural similarities, the value for 2-Nitroaniline was used,
(i) Due to structural similarities, the value for Acenaphthene was used.
0') Due to structural similarities, the value for Pyrene was used.
(k) Due to structural similarities, the value for Anthracene was used.
(I) Value for Chromium IV.
(m) Value for Nickel Refinery Dust
(n) - Due to structural similarities, the value for 2-Chlorotoluene was used.
A = Region IX PRG, based on non-carcinogenic effects.
B = Region IX PRG, based on carcinogenic effects.
C = No Toxicological value available.
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Section 742.APPENDIX B: Tier 1 Tables and Illustrations

Section 742.TABLE A: Tier 1 Soil Remediation Objectives* for Residential Properties

CAS No.

83-32-9

67-64-1

15972-60-8

116-06-3

309-00-2

120-12-7

1912-24-9

71-43-2

56-55-3

205-99-2

Chemical Name

Acenaphthene

Acetone

Alachlor0

Aldicarb"

Aldrin

Anthracene

Atrazine0

Benzene

Benzo(a)anthracene

Benzo(fi)fluoranthene

Exposure Route-Specific Values for Soils

Ingestion
(mg/kg)

4,700b

7,800"

8e

78b

0.04e

23,000b

2700b

22e

o.y
0.9=

Inhalation
(mg/kg)

c

100,000*

c

c

3e

c

c

0.8°

c

c

Soil Component of the
Groundwater Ingestion

Exposure Route
Values

Class I
(mg/kg)

570"

16b

0.04

0.013

0.5e

12,000b

0.066

0.03

2

5

Class II
(mg/kg)

2,900

16

0.2

0.07

2.5

59,000

0.33

0.17

8

25

ADL
(mg/kg)

*

*

NA

NA

*

*

NA

*

*

*

I
o



CAS No.

207-08-9

50-32-8

111-44-4

117-81-7

75-27-4

75-25-2

71-36-3

85-68-7

86-74-8

1563-66-2

75-15-0

Chemical Name

Benzo(A)fluroanthene

Benzo(a)pyrene

Bis(2-chloroethyl)ether

Bis(2-ethylhexyl)phthalate

Bromodichloromethane
(Dichlorobromomethane)

Bromoform

Butanol

Butyl benzyl phthalate

Carbazole

Carbofiiran0

Carbon disulfide

Exposure Route-Specific Values for Soils

Ingestion
(mg/kg)

9e

Q.W

0.6e

46e

10e

81e

7,800b

16,000*

32e

390b

7,800*

Inhalation
(mg/kg)

c

_c

0.2e>f

31,000"

3,000d

53e

10,000"

930"

c

c

720"

Soil Component of the
Groundwater Ingestion

Exposure Route
Values

Class I
(mg/kg)

49

8

0.0004e'f

3,600

0.6

0.8

17"

930"

0.6e

0.22

32"

Class II
(mg/kg)

250

82

0.0004

31,000"

0.6

0.8

17

930"

2.8

1.1

160

ADL
(mg/kg)

*

*

0.66

*

*

*

NA

*

NA

NA

*

o
NJ



o
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CAS No.

56-23-5

57-74-9

106-47-8

108-90-7

124-48-1

67-66-3

218-01-9

94-75-7

75-99-0

72-54-8

72-55-9

Chemical Name

Carbon tetrachloride

Chlordane

4-Chloroaniline
(^-Chloroaniline)

Chlorobenzene
(Monochlorobenzene)

Chlorodibromomethane
(Dibromochloromethane)

Chloroform

Chrysene

2,4-D

Dalapon

ODD

DDE

Exposure Route-Specific Values for Soils

Ingestion
(mg/kg)

5e

0.5e

310b

l,600b

l,600b

100*

88e

780b

2,300"

3e

2e

Inhalation
(mg/kg)

0.3e

20e

c

130b

l,300d

0.3e

c

c

c

c

c

Soil Component of the
Groundwater Ingestion

Exposure Route
Values

Class I
(mg/kg)

0.07

10

0.7b

1

0.4

0.6

160

1.5

0.85

16e

54e

Class II
(mg/kg)

0.33

48

0.7

6.5

0.4

2.9

800

7.7

8.5

80

270

ADL
(mg/kg)

*

*

1.3

*

*

*

*

*

1.2

*

*



>

CAS No.

50-29-3

53-70-3

96-12-8

106-93-4

84-74-2

95-50-1

106-46-7

91-94-1

75-34-3

Chemical Name

DDT

Dibenzo(a,A)anthracene

l,2-Dibromo-3-
chloropropane

1 ,2-Dibromoethane
(Ethylene dibromide)

Di-^-butyl phthalate

1 ,2-Dichlorobenzene
(o - Dichlorobenzene)

1 ,4-Dichlorobenzene
(p - Dichiorobenzene)

3 ,3 '-Dichlorobenzidine

1,1-Dichloroethane

Exposure Route-Specific Values for Soils

Ingestion
(mg/kg)

2e

0.09e'f

0.46e

0.0075°

7,800b

7,000b

c

r
7,800"

Inhalation
(mg/kg)

K

c

11"

0.17e

2,300d

560d

g

c

1,300"

Soil Component of the
Groundwater Ingestion

Exposure Route
Values

Class I
(mg/kg)

32e

2

0.002

0.0004

2,300d

17

2

0.007e'f

23"

Class II
(mg/kg)

160

7.6

0.002

0.004

2,300d

43

11

0.033

110

ADL
(mg/kg)

*

*

*

0.005

*

*

*

1.3

*



CAS No.

107-06-2

75-35-4

156-59-2

156-60-5

78-87-5

542-75-6

60-57-1

84-66-2

105-67-9

121-14-2

Chemical Name

1,2-Dichloroethane
(Ethylene dichloride)

1 , 1 -Dichloroethylene

cis- 1 ,2-Dichloroethylene

trans-\ ,2-Dichloroethylene

1 ,2-Dichloropropane

1 ,3-Dichloropropene
(1 ,3-Dichloropropylene,
cis + trans)

Dieldrin"

Diethyl phthalate

2,4-Dimethylphenol

2,4-Dinitrotoluene

Exposure Route-Specific Values for Soils

Ingestion
(mg/kg)

r

700*

780b

1,600*

9=

4e

0.04e

63,000f

1,600*

0.?

Inhalation
(mg/kg)

0.4e

l,500d

l,200d

3,100d

15"

O.le

r
2,000d

c

c

Soil Component of the
Groundwater Ingestion

Exposure Route
Values

Class I
(mg/kg)

0.02

0.06

0.4

0.7

0.03

0.004e

0.004e

470b

9b

0.0008e-f

Class II
(mg/kg)

0.1

0.3

1.1

3.4

0.15

0.02

0.02

470

9

0.0008

ADL
(mg/kg)

*

*

*

*

*

0.005

*

*

*

0.013

oin
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CAS No.

606-20-2

117-84-0

1 15-29-7

145-73-3

72-20-8

100-41-4

206-44-0

86-73-7

76-44-8

1024-57-3

118-74-1

319-84-6

Chemical Name

2,6-Dinitrotoluene

Di-/K)ctyl phthalate

Endosulfan

Endothall0

Endrin

Ethylbenzene

Fluoranthene

Fluorene

Heptachlor

Heptachlor epoxide

Hexachlorobenzene

alpha-HCH (alpha-EHC)

Exposure Route-Specific Values for Soils

Ingestion
(mg/kg)

0.9=

1,600"

470"

1,600"

23b

7,800"

3,100"

3,100"

o.r
0.07

0.4e

O.le

Inhalation
(mg/kg)

c

10,000"

c

c

c

400d

c

c

o.r
5'

ie

0.8e

Soil Component of the
Groundwater Ingestion

Exposure Route
Values

Class I
(mg/kg)

0.0007"

10,000"

18"

0.4

1

13

4,300"

560"

23

0.7

2

0.0005e'f

Class II
(mg/kg)

0.0007

10,000"

90

0.4

5

19

21,000

2,800

110

3.3

11

0.003

ADL
(mg/kg)

0.0067

*

*

NA

*

*

*

*

*

*

*

0.002



CAS No.

58-89-9

77-47-4

67-72-1

193-39-5

78-59-1

72-43-5

74-83-9

75-09-2

95-48-7

91-20-3

98-95-3

Chemical Name

gamma-HCH (Lindane)"

Hexachlorocyclopentadien
e

Hexachloroethane

Indeno( 1 ,2,3-c,d)pyrene

Isophorone

Methoxychlor

Methyl bromide
(Bromomethane)

Methylene chloride
(Dichloromethane)

2-Methylphenol
(o - Cresol)

Naphthalene

Nitrobenzene

Exposure Route-Specific Values for Soils

Ingestion
(mg/kg)

0.5£

550b

78b

0.9s

15,600"

390"

110b

85e

3,900b

3,100"

39b

Inhalation
(mg/kg)

c

10"

c

c

4,600"

c

10b

13e

c

c

92"

Soil Component of the
Groundwater Ingestion

Exposure Route
Values

Class I
(mg/kg)

0.009

400

0.5b

14

8b

160

0.2b

0.02*

15b

84"

O.lb'f

Class II
(mg/kg)

0.047

2,200d

2.6

69

8

780

1.2

0.2

15

420

0.1

ADL
(mg/kg)

*

*

*

*

*

*

*

*

*

*

0.26

o
••J



CAS No.

86-30-6

621-64-7

108-95-2

1918-02-1

1336-36-3

129-00-0

122-34-9

100-42-5

127-18-4

108-88-3

Chemical Name

jV-Nitrosodiphenylamine

A^Nitrosodi-fl-
propylamine

Phenol

Picloram0

Polychlorinated biphenyls
(PCBs)n

Pyrene

Simazine0

Styrene

Tetrachloroethylene
(Perchloroethylene)

Toluene

Exposure Route-Specific Values for Soils

Ingestion
(mg/kg)

130s

0.09<if

47,000"

5 ,500"

1; 10h

2,300"

390"

16,000"

12e

16,000"

Inhalation
(mg/kg)

_c

c

c

c

-. c'h

c

c

1,500"

ir

650d

Soil Component of the
Groundwater Ingestion

Exposure Route
Values

Class I
(mg/kg)

le

0.00005e-f

100"

2
h

4,200"

0.04

4

0.06

12

Class II
(mg/kg)

5.6

0.00005

100

20

h

21,000

0.37

18

0.3

29

ADL
(mg/kg)

*

0.66

*

NA

*

*

NA

*

*

*

ooo



o

CAS No.

8001-35-2

120-82-1

71-55-6

79-00-5

79-01-6

108-05-4

75-01-4

108-38-3

95-47-6

106-42-3

Chemical Name

Toxaphene"

1 ,2,4-Trichlorobenzene

1,1,1 -Trichloroethane

1,1,2-Trichloroethane

Trichloroethylene

Vinyl acetate

Vinyl chloride

m-Xylene

o-Xylene

p-Xylene

Exposure Route-Specific Values for Soils

Ingestion
(mg/kg)

0.6e

780*

c

310*

58s

78,000b

0.3°

160,000*

160,000"

160,000"

Inhalation
(mg/kg)

89e

3,200b

l,200d

1,800"

5e

l,000b

0.03e

420d

410d

460d

Soil Component of the
Groundwater Ingestion

Exposure Route
Values

Class I
(mg/kg)

31

5

2

0.02

0.06

170b

0.01f

210

190

200

Class II
(mg/kg)

150

53

9.6

0.3

0.3

170

0.07

210

190

200

ADL
(mg/kg)

*

*

*

*

*

*

*

*

*

*



I

o

CAS No.

1330-20-7

65-85-0

95-57-8

120-83-2

51-28-5

88-85-7

87-86-5

93-72-1

95-95-4

88-06-2

Chemical Name

Xylenes (total)

lonizable Organics

Benzole Acid

2-Chlorophenol

2,4-Dichlorophenol

2,4-Dinitrophenol

Dinoseb0

Pentachlorophenol

2,4,5-TP
(Silvex)

2,4, 5-Trichlorophenol

2,4,6 Trichlorophenol

Exposure Route-Specific Values for Soils

Ingestion
(mg/kg)

160,000*

310,OOQf

390"

23tf

160*

78"

3<J

630b

7,800*

58*

Inhalation
(mg/kg)

410"

c

53,000d

c

c

c

c

c

c

200e

Soil Component of the
Groundwater Ingestion

Exposure Route
Values

Class I
(mg/kg)

150

400b-'

4b.i

!"•'

0.2M

0.34bJ

0.03f>1

11'

270bl1

0.2e'r-'

Class II
(mg/kg)

150

4001

4'

I1

0.2

3.4'

0.14'

55'

1,400'

0.77'

ADL
(mg/kg)

*

*

*

*

3.3

*

2.4

*

*

0.43



>
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CAS No.

7440-36-0

7440-38-2

7440-39-3

7440-41-7

7440-42-8

7440-43-9

16887-00-6

7440-47-3

16065-83-1

18540-29-9

7440-48-4

Chemical Name

Inorganics

Antimony

Arsenic'1"

Barium

Beryllium

Boron

Cadmium'1"

Chloride

Chromium, total

Chromium, ion, trivalent

Chromium, ion,
hexavalent

Cobalt

Exposure Route-specific Values for Soils

Ingestion
(mg/kg)

31"

0.4e'1

5,500"

0.1'-'

7,000"

7gb.r

c

390"

78,000"

390"

4,700"

Inhalation
(mg/kg)

c

750e

690,000"

l,300e

g

1,800'

c

270'

c

270C

c

Soil Component of the
Groundwater Ingestion

Exposure Route
Values

Class I
(mg/L)

0.006"1

0.05m

2.0m

0.004m

2.01"

0.005m

200m

O.lm

g

—

1.0m

Class II
(mg/L)

0.024"1

0.2m

2.0m

0.5m

2.0m

0.05m

200m

1.0m

g

...

1.0m

ADL
(mg/kg)

*

*

*

*

*

*

*

*

*

*

*



CAS No.

7440-50-8

57-12-5

7782-41-4

15438-31-0

7439-92-1

7439-96-5

7439-97-6

7440-02-0

14797-55-8

7782-49-2

Chemical Name

Copper"

Cyanide (amenable)

Fluoride

Iron

Lead

Manganese

Mercury1'"

Nickel1

Nitrate as N1"

Selenium'1"

Exposure Route-specific Values for Soils

Ingestion
(nig/kg)

2,900b

1,600"
4,700b

c

400k

3,700"

23b.s

l,600b

130,000"

390b

Inhalation
(mg/kg)

c

c

c

c

c

69,000"

10"-'

13,000e

c

c

Soil Component of the
Groundwater Ingestion

Exposure Route
Values

Class I
(mg/L)

0.65m

0.2"

4.0m

5.0m

0.00751"

0.15m

0.002m

o.r
10.0"

0.05m

Class II
(mg/L)

0.65m

0.6"

4.0m

5.0m

o.r
10.0m

o.or
2.0m

100"

0.05m

ADL
(mg/kg)

*

*

*

*

*

*

*

*

*

*

>
I



CAS No.

7440-22-4

14808-79-8

7440-28-0

7440-62-2

7440-66-6

Chemical Name

Silver

Sulfate

Thallium

Vanadium

Zinc1

Exposure Route-specific Values for Soils

Ingestion
(mg/kg)

390b

c

6.3M

550*
23,000b

Inhalation
(mg/kg)

c

c

c

c

_c

Soil Component of the
Groundwater Ingestion

Exposure Route
Values

Class I
(mg/L)

0.05m

400m

0.002m

0.049m

5.0m

Class II
(mg/L)

—

400m

0.02m

—

10m

ADL
(mg/kg)

*

*

*

*

*

"*" indicates that the ADL is less than or equal to the specified remediation objective.
NA means not available; no PQL or EQL available in USEPA analytical methods.



Chemical Name and Soil Remediation Objective Notations

1 Soil remediation objectives based on human health criteria only.
b Calculated values correspond to a target hazard quotient of 1.
c No toxicity criteria available for the route of exposure.
d Soil saturation concentration (C n..m) = the concentration at which the absorptive limits of the soil particles, the solubility limits of the available soil moisture, and

saturation of soil pore air have been reached. Above the soil saturation concentration, the assumptions regarding vapor transport to air and/or dissolved phase
transport to groundwater (for chemicals which are liquid at ambient soil temperatures) have been violated, and alternative modeling approaches are required.

' Calculated values correspond to a cancer risk level of 1 in 1,000,000.
' Level is at or below Contract Laboratory Program required quantitation limit for Regular Analytical Services (RAS).
1 Chemical-specific properties are such that this route is not of concern at any soil contaminant concentration.
h A preliminary goal of 1 ppm has been set for PCBs based on Guidance on Remedial Actions for Superfiind Sites withPCB Contamination, EPA/540G-90/007, and

on USEPA efforts to manage PCB contamination. See 40 CFR 761.120 - USEPA "PCB Spill Cleanup Policy." This regulation goes on to say that the remediation
goal for an unrestricted area is 10 ppm and 25 ppm for a restricted area, provided both have at least 10 inches of clean cover.

1 Soil remediation objective for pH of 6.8. If soil pH is other than 6.8, refer to Appendix B, Tables C and D of this Part.
' Ingestion soil remediation objective adjusted by a factor of 0.5 to account for dermal route.
k A preliminary remediation goal of 400 mg/kg has been set for lead based on Revised Interim Soil Lead Guidance for CERCLA Sites and RCRA Corrective Action

Facilities, OSWER Directive #9355.4-12.
1 Potential for soil-plant-human exposure.
m The person conducting the remediation has the option to use: 1) TCLP or SPLP test results to compare with the remediation objectives listed in this Table; or 2) the

total amount of contaminant in the soil sample results to compare with pH specific remediation objectives listed in Appendix B, Table C or D of this Part. (See
> Section 742.510.) If the person conducting the remediation wishes to calculate soil remediation objectives based on background concentrations, this should be done
-L In accordance with Subpart D of this Part.
£ " The Agency reserves the right to evaluate the potential for remaining contaminant concentrations to pose significant threats to crops, livestock, o r wildlife.

° For agrichemical facilities, remediation objectives for surficial soils which are based on field application rates may be more appropriate for currently registered
pesticides. Consult the Agency for further information.

p For agrichemical facilities, soil remediation objectives based on site-specific background concentrations of Nitrate as N may be more appropriate. Such
determinations shall be conducted in accordance with the procedures set forth in Subparts D and I of this Part.

4 The TCLP extraction must be done using water at a pH of 7.0.
' Value based on dietary Reference Dose.
1 Value based on Reference Dose for Mercuric chloride (CAS No. 7487-94-7).
1 Note that Table value is likely to be less than background concentration for this chemical; screening or remediation concentrations using the procedures of Subpart D

of this Part may be more appropriate.

u Value based on Reference Dose for thallium sulfate (CAS No. 7446-18-6).



Section 742.APPENDIX B: Tier 1 Tables and Illustrations

Section 742.Table B: Tier 1 Soil Remediation Objectives" for Industrial/Commercial Properties

CAS No.

83-32-9

67-64-1

15972-60-8

116-06-3

309-00-2

120-12-7

1912-24-9

71-43-2

Chemical
Name

Acenaphthene

Acetone

Alachlor"

Aldicarb"

Aldrin

Anthracene

Atrazine"

Benzene

Exposure Route-Specific Values for Soils

Industrial-
Commercial

Ingestion
(mg/kg)

120,000b

200(000b

72'

2,000b

0.3'

610,000"

72,000"

200'

Inhalation
(mg/kg)

C

100,000"

C

C

6.6'

C

C

1.5'

Construction
Worker

Ingestion
(mg/kg)

120,000"

200.000"

1.600*

200b

6.1"

610,000b

7,100"

4,300e

Inhalation
(rag/kg)

C

100,000d

C

C

9.3'

C

C

2.1'

Soil Component of
the Groundwater

Ingestion Exposure
Route
Values

ClassI
(mg/kg)

570"

16"

0.04

0.013

0.5'

12,000"

0.066

0.03

ClassII
(mg/kg)

2.900

16

0.2

0.07

2.5

59,000

0.33

0.17

ADL
(mg/kg)

*

*

NA

NA

*

*

NA

*

>



CAS No.

56-55-3

205-99-2

207-08-9

50-32-8

111-44-4

117-81-7

75-27-4

75-25-2

71-36-3

85-68-7

86-74-8

Chemical
Name

Benzo(a)anthracene

Benzo(/))f1uoranthene

Benzo(£)fluroanthene

Benzo(a)pyrene

Bis(2-chloroe(hyl)ether

Bis(2-ethylhexyl)phthalale

Bromodichloromethane
(Dichlorobromomethane)

Bromoform

Butanol

Butyl benzyl phthalate

Carbazole

Exposure Route-Specific Values for Soils

Industrial-
Commercial

Ingestion
(mg/kg)

8'

8'

78'

0.8"

5'

410°

92'

720e

200,000"

410,000"

290"

Inhalation
(mg/kg)

C

C

c

C

0.47'

31,000d

3,000"

100°

10,000d

930d

c

Construction
Worker

Ingestion
(mg/kg)

170'

170e

1,700'

17'

75'

4,100"

2,000'

16,000'

200,000"

410,000b

6,200'

Inhalation
(mg/kg)

C

C

c

c

0.66'

31,000d

S.OOO"

140'

I0,000d

930d

c

Soil Component of
the Groundwater

Ingestion Exposure
Route
Values

Class I
(mg/kg)

2

5

49

8

0.0004"

3,600

0.6

0.8

17"

930"

0.6'

Class II
(mg/kg)

8

25

250

82

0.0004

3 l,000d

0.6

0.8

17

930"

2.8

ADL
(mg/kg)

*

*

+

+

0.66

*

*

*

NA

*

NA



I

-J

CAS No.

1563-66-2

75-15-0

56-23-5

57-74-9

106-47-8

108-90-7

124-48-1

67-66-3

218-01-9

94-75-7

Chemical
Name

Carbofuran0

Carbon disulfide

Carbon tetrachloride

Chlordane

4 - Chloroaniline
Cp-Chloroaniline)

Chlorobenzene
(Monochlorobenzene)

Chlorodibromomethane
(Dibromochloromethane)

Chloroform

Chryscne

2,4-D

Exposure Route-Specific Values for Soils

Industrial-
Commercial

Ingestion
(mg/kg)

10,000b

200,000b

44'

4e

8,200b

41,000"

41,000"

940"

780e

20.000"

Inhalation
(mg/kg)

C

720d

0.64'

38e

C

210"

1,300"

0.54'

C

C

Construction
Worker

Ingestion
(mg/kg)

1,000"

20,000"

410b

12"

820"

4,100"

41,000"

2,000"

17,000"

2,000"

Inhalation
(mg/kg)

C

9.0"

0.90'

53'

C

1.3"

l,300d

0.76'

e

c

Soil Component of
the Groundwater

Ingestion Exposure
Route
Values

Class I
(mg/kg)

0.22

32"

0.07

10

0.7"

1

0.4

0.6

160

1.5

Class II
(mg/kg)

1.1

160

0.33

48

0.7

6.5

0.4

2.9

800

7.7

ADL
(mg/kg)

NA

*

*

*

1.3

*

*

*

*

*



CAS No.

75-99-0

72-54-8

72-55-9

50-29-3

53-70-3

96-12-8

106-93-4

84-74-2

95-50-1

106-46-7

Chemical
Name

Dalapon

ODD

DDE

DDT

Dibenzo(a, /i)anthracene

1 ,2-Dibromo-3-chloropropane

1,2-Dibromoethane
(Ethylene dibromide)

Di-n-bulyl phthalate

1 ,2-Dichlorobenzene
(o - Dichlorobenzene)

1 ,4-Dichlorobenzene
(p - Dichlorobenzene)

Exposure Route-Specific Values for Soils

Industrial-
Commercial

Ingestion
(mg/kg)

61,000"

24'

17'

17'

0.8"

4'

0.07e

200,000b

180,000b

c

Inhalation
(mg/kg)

C

C

C

1,500'

C

17b

0.32'

2.300d

560d

17,000b

Construction
Worker

Ingestion
(mg/kg)

6,100b

520'

370'

100b

17'

89'

1.5"

200,000"

18,000b

c

Inhalation
(mg/kg)

C

C

c

2,100'

C

0.1 lb

0.45'

2,300d

310b

340"

Soil Component of
the Groundwater

Ingestion Exposure
Route
Values

Class I
(mg/kg)

0.85

16'

54'

32'

2

0.002

0.0004

2,300d

17

2

Class II
(mg/kg)

8.5

80

270

160

7.6

0.002

0.004

2,300d

43

11

ADL
(mg/kg)

1.2

*

+

*

*

*

0.005

*

*

*

I

00



CAS No.

91-94-1

75-34-3

107-06-2

75-35-4

156-59-2

156-60-5

78-87-5

542-75-6

60-57-1

84-66-2

Chemical
Name

3,3'-Dichlorobenzidine

1 , 1 -Dichloroethane

1 ,2-Dichloroethane
(Ethylene dichloride)

1 , 1 -Dichloroethylene

cis- 1 ,2-Dichloroethylene

trans- 1 ,2-Dichloroethylene

1 ,2-Dichloropropane

1 ,3-Dichloropropene
(1,3-Dichloropropylene, cis + trans)

Dieldrin"

Diethyl phthalate

Exposure Route-Specific Values for Soils

Industrial-
Commercial

Ingestion
(mg/kg)

13'

200,000b

63'

18,000b

20,000b

41,000b

84'

33'

0.4'

l,000,000b

Inhalation
(mg/kg)

C

1.700d

0.70'

1.500"

l,200d

3,100d

23"

0.23'

2.2'

2,000d

Construction
Worker

Ingestion
(mg/kg)

280"

200.000b

1,400'

l,800b

20,000"

41,000b

1,800'

610"

7.8'

l,000,000b

Inhalation
(mg/kg)

C

130b

0.99'

l,500a

1,200"

3,100"

0.50b

0.33'

3.1e

2,000"

Soil
Component of the

Groundwater
Ingestion Exposure

Route
Values

Class I
(mg/kg)

0.007'''

23b

0.02

0.06

0.4

0.7

0.03

0.004'

0.004'

470b

Class II
(mg/kg)

0.033

110

0.1

0.3

1.1

3.4

0.15

0.02

0.02

470

ADL
(mg/kg)

1.3

*

+

*

+

+

*

0.005

0.0013

*

o



NJ
O

CAS No.

105-67-9

121-14-2

606-20-2

117-84-0

115-29-7

145-73-3

72-20-8

100-41-4

206-44-0

86-73-7

76-44-8

Chemical
Name

2,4-Dimethylphenol

2,4-Dinitrotoluene

2,6-Dinitrotoluene

Di-n-octyl phthalate

Endosulfan

Endothall0

Bndrin

Ethylbenzene

Pluoranlhene

Fluorene

Heptachlor

Exposure Route-Specific Values for Soils

Industrial-
Commercial

Ingestion
(mg/kg)

41,000b

8.4e

8.4'

41,000*

12,000b

41,000°

610"

200,000b

82,000b

82.000b

1'

Inhalation
(mg/kg)

C

c

C

10,000"

c

c

c

400"

c

_c

lle

Construction
Worker

Ingestion
(mg/kg)

41,000b

180e

180'

4,100b

1.200b

4,100b

61"

20,000"

82,000"

82,000b

28'

Inhalation
(mg/kg)

C

C

C

10,000d

c

c

c

58b

C

c

16'

Soil Component of
the Groundwater

Ingestion Exposure
Route
Values

Class I
(mg/kg)

9b

0.0008''

0.0007''

10,000d

18"

0.4

1

13

4,300b

560"

23

Class II
(mg/kg)

9

0.0008

0.0007

10,000*

90

0.4

5

19

21.000

2,800

110

ADL
(mg/kg)

*

0.013

0.0067

*

*

NA

*

*

+

*

*



>

CAS No.

105-67-9

121-14-2

606-20-2

117-84-0

115-29-7

145-73-3

72-20-8

100-41-4

206-44-0

86-73-7

76-44-8

Chemical
Name

2,4-Dimethylphenol

2,4-Dinitrotoluene

2,6-Dinilrotoluene

Di-n-octyl phthalate

Endosulfan

Endolhall0

Endrin

Ethylbenzene

Fluoranthene

Fluorene

Heptachlor

Exposure Route-Specific Values for Soils

Industrial-
Commercial

Ingestion
(mg/kg)

41,000k

8.4'

8.4'

41,000'

12,000b

41,000C

610b

200,000b

82,000b

82.000b

1'

Inhalation
(mg/kg)

C

c

C

10,000d

c

c

c

400d

c

c

l l e

Construction
Worker

Ingestion
(mg/kg)

41,000b

180'

180'

4,100b

l,200b

4,100b

61"

20.000b

82,000b

82,000b

28*

Inhalation
(mg/kg)

C

C

c

10,000a

c

c

c

58b

C

c

16'

Soil Component of
the Groundwater

Ingestion Exposure
Route
Values

Class I
(mg/kg)

9"

0.0008e'f

0.0007"

10,000d

18b

0.4

1

13

4,300b

560b

23

Class II
(mg/kg)

9

0.0008

0.0007

10.000"

90

0.4

5

19

21,000

2.800

110

ADL
(mg/kg)

*

0.013

0.0067

*

+

NA

+

*

+

+

+



CAS No.

1024-57-3

118-74-1

319-84-6

58-89-9

77-47-4

67-72-1

193-39-5

78-59-1

72-43-5

74-83-9

Chemical
Name

Heptachlor epoxide

Hexachlorobenzene

alplta-HCH (alpha-VttC)

gamma-HCH (Lindane)"

Hexachlorocyclopentadiene

Hexachloroethane

Indcno(l,2,3-c,(/)pyrcne

Isophorone

Methoxychlor

Methyl bromide
(Bromomethane)

Exposure Route-Specific Values for Soils

Industrial-
Commercial

Ingestion
(mg/kg)

0.6'

4e

0.9°

4'

14,000"

2.000b

8'

410,000b

10,000b

2,900b

Inhalation
(mg/kg)

9.2'

1.8'

1.5"

c

16"

C

C

4,600d

C

15"

Construction
Worker

Ingestion
(mg/kg)

2.7"

78'

20'

96e

14.000b

2,000"

170'

410,000"

1,000"

l,000b

Inhalation
(mg/kg)

13'

2.6'

2.1e

C

l.lb

.....C

c

4,600d

C

3.9b

Soil Component of
the Groundwater

Ingestion Exposure
Route
Values

Class I
(mg/kg)

0.7

2

0.0005*''

0.009

400

0.5"

14

8"

160

0.2b

Class II
(mg/kg)

3.3

11

0.003

0.047

2,200d

2.6

69

8

780

1.2

ADL
(mg/kg)

*

*

0.002

+

*

*

*

*

+

*

I
ro



rvj
Ixl

CAS No.

75-09-2

95-48-7

86-30-6

621-64-7

91-20-3

98-95-3

108-95-2

1918-02-1

1336-36-3

129-00-0

Chemical
Name

Methylene chloride
(Dichloromethane)

2-Methylphenol
(0 - Cresol)

N-Nitrosodiphenylamine

A'-Nilrosodi-n-propylamlne

Naphthalene

Nitrobenzene

Phenol

Picloram0

Polychlorinated biphenyls (PCBs)"

Pyrene

Exposure Route-Specific Values for Soils

Industrial-
Commercial

Ingestion
(mg/kg)

760'

100.000b

1,200'

0.8'

82,000b

1,000"

l,000,000b

140,000"

1; 10;25h

61,000b

Inhalation
(mg/kg)

24'

C

c

C

c

140b

c

c

c,h

c

Construction
Worker

Ingestion
(mg/kg)

12,000b

100,000"

25,000e

18'

8,200b

1,000"

120,000"

14,000"

1"

61,000"

Inhalation
(mg/kg)

34e

C

^C

c

c

9.4b

c

c

c,h

c

Soil Component of
the Groundwater

Ingestion Exposure
Route
Values

Class I
(mg/kg)

0.02'

IS"

le

0.00005''

84"

O.lw

100b

2

h

4,200"

Class II
(mg/kg)

0.2

15

5.6

0.00005

420

0.1

100

20

h

21,000

ADL
(mg/kg)

*

*

0.66

0.66

*

0.26

*

NA

*

*



NJ

CAS No.

122-34-9

100-42-5

1 27- 1 8-4

108-88-3

8001-35-2

120-82-1

71-55-6

79-00-5

79-01-6

108-05-4

Chemical
Name

Simazine"

Styrene

Tetrachloroethylene
(Perchloroethylene)

Toluene

Toxaphene"

1 ,2,4-Trichlorobenzene

1 , 1 , 1-Trichloroethane

1,1,2-Trichloroethane

Trichloroethylene

Vinyl acetate

Exposure Route-Specific Values for Soils

Industrial-
Commercial

Ingestion
(mg/kg)

10,000"

410,000b

110'

410,000b

5.2'

20,000"

c

8,200b

520'

1,000,000"

Inhalation
(mg/kg)

C

1,500*

20e

650d

170"

3,200d

l,200d

l,800d

8.9'

1,600"

Construction
Worker

Ingestion
(mg/kg)

l,000b

41,000"

2,400'

410,000"

110'

2.000b

C

8,200"

1,200"

200.000b

Inhalation
(mg/kg)

C

430b

28'

42"

240'

920"

l,200d

l,800d

12'

10"

Soil Component of
the Groundwater

Ingestion Exposure
Route
Values

Class I
(mg/kg)

0.04

4

0.06

12

31

5

2

0.02

0.06

170"

Class II
(mg/kg)

0.37

18

0.3

29

150

53

9.6

0.3

0.3

170

ADL
(mg/kg)

NA

*

*

*

*

*

*

*

*

*



CAS No.

75-01-4

108-38-3

95-47-6

106-42-3

1330-20-7

65-85-0

95-57-8

120-83-2

51-28-5

88-85-7

Chemical
Name

Vinyl chloride

m-Xylene

o-Xylene

p-Xylene

Xylenes (total)

lonizable Organics

Benzoic Acid

2-Chlorophenol

2,4-Dichlorophenol

2,4-Dinitrophenol

Dinoseb0

Exposure Route-Specific Values for Soils

Industrial-
Commercial

Ingestion
(mg/kg)

3e

1,000,000

1.000,000

1,000,000

1.000,000b

l,000,000b

10,000"

6,100"

4,100"

2,000b

Inhalation
(mg/kg)

0.06'

420d

410d

460d

410d

C

53,000d

c

C

c

Construction
Worker

Ingestion
(mg/kg)

65'

410,000"

410,000"

410.000"

410.000"

820,000"

10,000"

610"

410"

200"

Inhalation
(mg/kg)

0.08'

420d

410d

460d

410d

c

53,000d

C

C

c

Soil Comj
the Grou

Ingestion

Roi

11
Class I
(mg/kg)

0.0 lf

210

190

200

150

400bJ

4bJ

!"•'

02b.r.<

0.34W

jonent of
ndwater
Exposure

JtC

lies

Class II
(mg/kg)

0.07

210

190

200

150

4001

20'

I1

0.21

3.41

ADL
(mg/kg)

*

+

*

*

+

+

*

*

3.3

*

NJ



CAS No.

87-86-5

93-72-1

95-95-4

88-06-2

Chemical
Name

Pentachlorophenol

2,4,5-TP
(Silvex)

2,4,5-Trichlorophenol

2,4,6- Trichlorophenol

Exposure Route-Specific Values for Soils

Industrial-
Commercial

Ingestion
(mg/kg)

24eJ

16,000b

200,000"

520"

Inhalation
(mg/kg)

c

c

c

390e

Construction
Worker

Ingestion
(mg/kg)

520eJ

l,600b

200,000b

11,000"

Inhalation
(mg/kg)

c

c

c

540e

Soil Component of
the Groundwater

Ingestion Exposure
Route
Values

Class I
(mg/kg)

0.03"

11'

270bJ

0.2ai

Class II
(mg/kg)

0.141

55'

1,400'

0.771

ADL
(mg/kg)

2.4

*

*

0.43



CAS No.

7440-36-0

7440-38-2

7440-39-3

7440-41-7

7440-42-8

7440-43-9

16887-00-6

7440-47-3

16065-83-1

18540-29-9

Chemical
Name

Inorganics

Antimony

Arsenic11"

Barium

Beryllium

Boron

Cadmium1"

Chloride

Chromium, total

Chromium, ion, trivalent

Chromium, ion, hexavalent

Exposure Route-Specific Values for Soils

Industrial-
Commercial

Ingestion
(mg/kg)

820b

3«.,

140,000b

,«..

180,000h

2,000b'r

c

10,000"

l,000,000b

10,000b

Inhalation
(mg/kg)

c

l,200e

910,000b

2,100*

1,000,000

2,800e

C

420'

C

420°

Construction
Worker

Ingestion
(mg/kg)

82b

61"

I4.000b

29*

18,000b

200b'r

C

4,100b

330,000b

4,100b

Inhalation
(mg/kg)

C

25,000°

870.000b

44,000°

1,000,000

59,000°

C

8,800°

c

8,800°

Soil Component of
the Groundwater

Ingestion Exposure
Route
Values

Class I
(mg/L)

0.006"1

0.05m

2.0m

0.004"1

2.(T

0.005'"

200m

o.r
1

Class II
(mg/L)

0.024"1

0.2m

2.0m

0.5m

2.0m

0.05m

200"1

1.0m

i

+

+

*

+

+

*

*

*

*



CAS No.

7440-48-4

7440-50-8

57-12-5

7782-41-4

15438-31-0

7439-92-1

7439-96-5

7439-97-6

7440-02-0

14797-55-8

7782-49-2

Chemical
Name

Cobalt

Copper"

Cyanide (amenable)

Fluoride

Iron

Lead

Manganese

Mercury1'"

Nickel1

Nitrate as Np

Selenium1'"

Exposure Route-Specific Values for Soils

Industrial-
Commercial

Ingestion
(mg/kg)

120,000b

82.000b

41,000b

120,000"

C

400k

96,000b

610b

41,000b

l,000,000b

10,000"

Inhalation
(mg/kg)

c

C

c

c

c

c

91,000b

540.000"

21,000e

c

c

Construction
Worker

Ingestion
(mg/kg)

12,000"

8,200"

4,100"

12,000"

C

400k

9,600"

61"''

4,100"

330,000b

1,000"

Inhalation
(mg/kg)

C

C

c

c

e

c

8,700b

52,000b

440,000*

c

c

Soil Component of
the Groundwater

Ingestion Exposure
Route

Values

Class I
(mg/L)

1.0m

0.65"1

0.2"1

4.0"1

5.0m

0.0075"1

0.1 5m

0.002"1

o.r

10.0q

0.05"1

Class II
(mg/L)

1.0m

0.65m

0.6q

4.0m

5.0m

o.r

10.0m

o.or

2.0m

100q

0.05'n

*

*

*

*

*

*

*

*

*

*

+

NJ
CO



CAS No.

7440-22-4

14808-79-8

7440-28-0

7440-62-2

7440-66-6

Chemical
Name

Silver

Sulfate

Thallium

Vanadium

Zinc1

Exposure Route-Specific Values for Soils

Industrial-
Commercial

Ingestion
(mg/kg)

10,000b

C

160k-u

14,000b

610.000b

Inhalation
(mg/kg)

c

C

_c

c

c

Construction
Worker

Ingestion
(mg/kg)

1,000"

C

160b-u

l,400b

61,000"

Inhalation
(mg/kg)

c

c

c

c

c

Soil Component of
the Groundwater

Ingestion Exposure
Route
Values

Class I
(mg/L)

O.OSm

400"1

0.002"1

0.049m

5.0m

Class II
(mg/L)

400m

0.02ra

10m

+

*

*

*

4t

NJ
ID

"*" indicates that the ADL is less than or equal to the specified remediation objective.

NA means Not Available; no PQL or EQL available in USEPA analytical methods.



Chemical Name and Soil Remediation Objective Notations (2nd. 5th thru 8th Columns')

' Soil remediation objectives based on human health criteria only.
b Calculated values correspond to a target hazard quotient of 1.
c No toxicity criteria available for this route of exposure.
d Soil saturation concentration (C(lll|) = the concentration at which the absorptive limits of the soil panicles, the solubility limits of the available soil moisture, and saturation of

soil pore air have been reached. Above the soil saturation concentration, the assumptions regarding vapor transport to air and/or dissolved phase transport to groundwater (for
chemicals which are liquid at ambient soil temperatures) have been violated, and alternative modeling approaches are required.

* Calculated values correspond to a cancer risk level of 1 in 1,000,000.
' Level is at or below Contract Laboratory Program required quantttation limit for Regular Analytical Services (RAS).
1 Chemical-specific properties are such that this route is not of concern at any soil contaminant concentration.
h A preliminary goal of 1 ppm has been set for PCBs based on Guidance on Remedial Actions for Superfund Sites with PCB Contamination, EPA/540G-90/007, and on USEPA

efforts to manage PCB contamination. See 40 CFR 761.120 for USEPA "PCB Spill Cleanup Policy." This regulation goes on to say (hat the remediation goal for an
unrestricted area is 10 ppm and 25 ppm for a restricted area, provided both have at least 10 inches of clean cover.

1 Soil remediation objective for pH of 6.8. If soil pH is other than 6.8, refer to Appendix B, Tables C and D in this Part.
J Ingestion soil remediation objective adjusted by a factor of 0.5 to account for dermal route.
k A preliminary remediation goal of 400 mg/kg has been set for lead based on Revised Interim Soil Lead Guidance for CERCLA Sites and RCRA Corrective Action Facilities,

OSWER Directive #9355.4-12.
1 Potential for soil-plant-human exposure.
m The person conducting the remediation has the option to use: (1) TCLP or SPLP test results to compare with the remediation objectives listed in this Table; or (2) the total

amount of contaminant in the soil sample results to compare with pH specific remediation objectives listed in Appendix B, Table C or D of this Part. (See Section 742.510.) If
the person conducting the remediation wishes to calculate soil remediation objectives based on background concentrations, this should be done in accordance with Subpart D of
this Part.

K The Agency reserves the right to evaluate the potential for remaining contaminant concentrations to pose significant threats to crops, livestock, or wildlife.
0 For agrichemical facilities, remediation objectives for surficial soils which are based on field application rates may be more appropriate for currently registered pesticides.

Consult the Agency for further information.
p For agrichemical facilities, soil remediation objectives based on site-specific background concentrations of Nitrate as N may be more appropriate. Such determinations shall be

conducted in accordance with the located in Subparts D and I of this Part.
q The TCLP extraction must be done using water at a pH of 7.0.
r Value based on dietary Reference Dose.
s Value based on Reference Dose for Mercuric chloride (CAS No. 7487-94-7).
t Note that Table value is likely to be less than background concentration for this chemical; screening or remediation concentrations using the procedures of Subpart D of this Part.

u Value based on Reference Dose for thallium sulfate (CAS No. 7446-18-6).



Section 742.APPENDIX B: Tier 1 Tables and Illustrations

Section 742.Table C: pH Specific Soil Remediation Objectives for Inorganics and Ionizing Organics for the Soil Component
of the Groundwater Ingestion Route (Class I Groundwater)

Chemical (totals)
(mg/kg)

Inorganics

Antimony

Arsenic

Barium

Beryllium

Cadmium

Chromium (+6)

Copper

Cyanide

Mercury

Nickel

Selenium

Silver

pH 4.5 to
4.74

5

25

260

1.1

1.0

70

330

40

0.01

20

24

0.24

pH 4.75
to 5.24

5

26

490

2.1

1.7

62

580

40

o.o r
36

17

0.33

pH 5.25
to 5.74

5

27

850

3.4

2.7

54

2,100

40

0.03

56

12

0.62

pH 5.75
to 6.24

5

28

1,200

6.6

3.7

46

11,000

40

0.15

76

8.8

1.5

pH 6.25
to 6.64

5

29

1,500

22

5.2

40

59,000

40

0.89

100

6.3

4.4

pH 6.65
to 6.89

5

29

1,600

63

7.5

38

130,000

40

2.1

130

5.2

8.5

pH6.9
to 7.24

5

29

1,700

140

11

36

200,000

40

3.3

180

4.5

13

pH 7.25
to 7.74

5

30

1,800

1,000

59

32

330,000

40

6.4

700

3.3

39

pH 7.75
to 8.0

5

31

2,100

8,000

430

28

330,000

40

8.0

3,800

2.4

110

>
Ul



Chemical (totals)
(mg/kg)

Thallium

Vanadium

Zinc

Organics

Benzoic Acid

2-Chlorophenol

2,4-DichIorophenol

Dinoseb

Pentachlorophenol

2,4.5-TP (Silvex)

2,4,5-Trichlorophenol

2,4,6-Trichlorophenol

pH 4.5 to
4.74

1.6

980

1,000

440

4.0

1.0

8.4

0.54

26

400

0.37

pH 4.75
to 5.24

1.8

980

1.800

420

4.0

1.0

4.5

0.32

16

390

0.36

pH 5.25
to 5.74

2.0

980

2,600

410

4.0

1.0

1.9

0.15

12

390

0.34

pH 5.75
to 6.24

2.4

980

3,600

400

4.0

1.0

0.82

0.07

11

370

0.29

pH 6.25
to 6.64

2.6

980

5,100

400

3.9

1.0

0.43

0.04

11

320

0.20

PH 6.65
to 6.89

2.8

980

6,200

400

3.9

1.0

0.34

0.03

11

270

0.15

pH6.9
to 7.24

3.0

980

7,500

400

3.9

1.0

0.31

0.02

11

230

0.13

pH 7.25
to 7.74

3.4

980

16,000

400

3.6

0.86

0.27

0.02

11

130

0.09

pH 7.75
to 8.0

3.8

980

53,000

400

3.1

0.69

0.25

0.02

11

64

0.07

(JO

SOURCE: Amended at 22 111. Reg. 10874, effective June 8, 1998.



Section 742.APPENDIX B

Section 742.Table D:

Tier I Tables and Illustrations

pH Specific Soil Remediation Objectives for Inorganics and Ionizing Organics for the Soil Component
of the Groundwater Ingestion Route (Class II Groundwater)

Chemical (totals)
(mg/kg)

Inorganics

Antimony

Arsenic

Barium

Beryllium

Cadmium

Chromium (+6)

Copper

Cyanide

Mercury

Nickel

Selenium

Thallium

Zinc

pH 4.5 to
4.74

20

100

260

140

10

No Data

330

120

0.05

400

24

16

2,000

pH 4.75
to 5.24

20

100

490

260

17

No Data

580

120

0.06

730

17

18

3,600

pH 5.25
to 5.74

20

100

850

420

27

No Data

2,100

120

0.14

1,100

12

20

5,200

pH 5.75
to 6.24

20

110

1,200

820

37

No Data

11,000

120

0.75

1,500

8.8

24

7,200

pH 6.25
to 6.64

20

110

1,500

2,800

52

No Data

59,000

120

4.4

2,000

6.3

26

10,000

pH 6.65
to 6.89

20

120

1,600

7,900

75

No Data

130,000

120

10

2,600

5.2

28

12.000

PH6.9
to 7.24

20

120

1,700

17,000

110

No Data

200,000

120

16

3,500

4.5

30

15,000

pH 7.25
to 7.74

20

120

1,800

130,000

590

No Data

330,000

120

32

14,000

3.3

34

32,000

pH 7.75
to 8.0

20

120

2,100

1,000,000

4,300

No Data

330.000

120

40

76,000

2.4

38

1 10.000

IjU
00



Chemical (totals)
(mg/kg)

Organic*

Benzoic Acid

2-ChlorophenoI

2,4-Dichlorophenol

Dinoseb

Pentachlorophenol

2,4,5-TP (Silvex)

2,4,5-Trichlorophenol

2,4,6-Trichlorophenol

pH 4.5 to
4.74

440

20

1.0

84

2.7

130

2,000

1.9

pH 4.75
to 5.24

420

20

1.0

45

1.6

79

2,000

1.8

pH 5.25
to 5.74

410

20

1.0

19

0.75

62

1.900

1.7

pH 5.75
to 6.24

400

20

1.0

8.2

0.33

57

1,800

1.4

pH 6.25
to 6.64

400

20

1.0

4.3

0.18

55

1,600

1.0

pH 6.65
to 6.89

400

20

1.0

3.4

0.15

55

1,400

0.77

pH6.9
to 7.24

400

19

1.0

3.1

0.12

55

1,200

0.13

pH 7.25
to 7.74

400

3.6

0.86

2.7

0.11

55

640

0.09

pH 7.75
to 8.0

400

3.1

0.69

2.5

0.10

55

64

0.07

10
SOURCE: Amended at 22 111. Reg. 10847, effective, June 8, 1998.

Section 742.APPENDIX B
Section 742.Table D: pH Specific Soil Remediation Objectives for Inorganics and Ionizing Organics for the Soil Component of
the Groundwater Ingestion Route (Class II Groundwater)

Chemical (totals)
(mg/kg)

Inorganics

Antimony

Arsenic

Barium

Beryllium

pH 4.5 to
4.74

20

100

260

140

pH 4.75
to 5.24

20

100

490

260

pH 5.25
to 5.74

20

100

850

420

PH 5.75
to 6.24

20

110

1,200

820

pH 6.25
to 6.64

20

110

1,500

2,800

pH 6.65
to 6.89

20

120

1,600

7,900

pH6.9
to 7.24

20

120

1,700

17,000

pH 7.25
to 7.74

20

120

1,800

130,000

pH 7.75
to 8.0

20

120

2,100

1,000,000



Cadmium

Chromium (+6)

Copper

Cyanide

Mercury

Nickel

Selenium

Thallium

Zinc

10

No Data

330

120

0.05

400

24

16

2,000

17

No Data

580

120

0.06

730

17

18

3,600

27

No Data

2,100

120

0.14

1,100

12

20

5,200

37

No Data

11,000

120

0.75

1,500

8.8

24

7,200

52

No Data

59,000

120

4.4

2,000

6.3

26

10,000

75

No Data

130,000

120

10

2,600

5.2

28

12,000

110

No Data

200,000

120

16

3,500

4.5

30

15,000

590

No Data

330,000

120

32

14,000

3.3

34

32,000

4,300

No Data

330,000

120

40

76,000

2.4

38

110,000

I
Ul



Chemical (totals)
(mg/kg)

Organics

Benzole Acid

2-Chlorophenol

2,4-
Dichlorophenol

Dinoseb

Pentachlorophenol

2,4,5-TP (Silvex)

2,4,5-
Trichlorophenol

2,4,6-
Trichlorophenol

PH 4.5 to
4.74

440

20

1.0

84

2.7

130

2,000

0.37

pH4.75
to 5.24

420

20

1.0

45

1.6

79

2,000

0.36

PH 5.25
to 5.74

410

20

1.0

19

0.75

62

1,900

0.34

PH 5.75
to 6.24

400

20

1.0

8.2

0.33

57

1,800

0.26

pH 6.25
to 6.64

400

20

1.0

4.3

0.18

55

1,600

0.20

pH 6.65
to 6.89

400

20

1.0

3.4

0.15

55

1,400

0.15

pH6.9
to 7.24

400

19

1.0

3.1

0.12

55

1,200

0.13

pH 7.25
to 7.74

400

3.6

0.86

2.7

0.11

55

640

0.09

pH 7.75
to 8.0

400

3.1

0.69

2.5

0.10

55

64

0.07



Section 742.APPENDIX B: Tier 1 Tables and Illustrations

Section 742.TABLE £: Tier 1 Ground water Remediation Objectives for the Groundwater
Component of the Groundwater Ingestion Route

CAS No.

83-32-9

67-64-1

15972-60-8

116-06-3

309-00-2

120-12-7

1912-24-9

71-43-2

56-55-3

205-99-2

207-08-9

50-32-8

111-44-4

117-81-7

75-27-4

75-25-2

71-36-3

85-68-7

86-74-8

1563-66-2

75-15-0

56-23-5

57-74-9

Chemical Name

Acenaphthene

Acetone

Alachlor

Aldicarb

Aldrin

Anthracene

Atrazine

Benzene

Benzo(a)anthracene

Benzo(6)fluoranthene

Benzo(£)fluroanthene

Benzo(a)pyrcne

Bis(2-chloroethyl)ether

Bis(2-ethylhexyl)phthalate

Bromodichloromethane
(Dichlorobromomethane)

Bromoform

Butanol

Butyl benzyl phthalate

Carbazole

Carbofuran

Carbon disulfide

Carbon tetrachloride

Chlordane

Groundwater Remediation Objective

Class I
(mg/L)

0.42

0.7

0.002C

0.003C

0.00004*

2.1

0.003C

0.005e

0.00013*

0.00018*

0.00017*

0.0002*-°

0.01*

o.ooe"
0.00002*

0.0002*

0.7

1.4

—
0.04C

0.7

0.005C

0.002C

Class n
(mg/L)

2.1

0.7

0.01C

0.015C

0.0002

10.5

0.015C

0.025e

0.00065

0.0009

0.00085

0.002e

0.01

0.06C

0.00002

0.0002

0.7

7.0

—
0.2C

3.5

0.025C

0.01C
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CAS No.

108-90-7

124-48-1

67-66-3

218-01-9

94-75-7

75-99-0

72-54-8

72-55-9

50-29-3

53-70-3

96-12-8

106-93-4

84-74-2

95-50-1

106-46-7

91-94-1

75-34-3

107-06-2

75-35^

156-59-2

156-60-5

78-87-5

542-75-6

Chemical Name

Chlorobenzene
(Monochlorobenzene)

Chlorodibromomethane
(Dibromochloromethanc)

Chloroform

Chrysene

2,4-D

Dalapon

DDD

DDE

DDT

Dibenzo(a, /j)anthracene

1 ̂ -Dibromo-3-chloropropane

1 ,2-Dibromoethane
[Ethylene dibromide)

Di-n-butyl phthalate

1 ,2-Dichlorobenzene
(o - Dichlorobenzene)

1 ,4-Dichlorobenzene
p - Dichlorobenzene)

3t3'-Dichlorobenzidine

1,1-Dichloroethane

1,2-Dichloroethane
(Ethylene dichloride)

1 , 1 -Dichloroethy leneb

cis- 1 ,2-Dichloroethylene

trans- 1 ,2-Dichloroethylene

1 ,2-Dichloropropane

1 ,3-LJiciuoropropene
1,3-Dichloropropylene, cis + trans)

Groundwater Remediation Objective

Class I
(mg/L)

O.lc

0.14

0.00002'

0.0015*

0.07°

0.2C

0.00011*

0.000041

0.00012*

0.0003*

0.0002C

0.00005"

0.7

0.6C

0.075*

0.02*

0.7

0.005C

0.007°

o.or
O.lc

0.005C

0.001*

Class n
(mg/L)

0.5°

0.14

0.0001

0.0075

0.35C

2.0°

0.00055

0.0002

0.0006

0.0015

0.0002'

0.0005C

3.5

1.5C

0.375C

0.1

3.5

0.025°

0.035°

02°

0.5°

0.025°

0.005

A-138



CAS No.

60-57-1

84-66-2

121-14-2

606-20-2

88-85-7

117-84-0

115-29-7

145-73-3

72-20-8

100-41-4

206-44-0

86-73-7

76-44-8

1024-57-3

118-74-1

319-84-6

58-89-9

77-47-4

67-72-1

193-39-5

78-59-1

72-43-5

74-83-9

75-09-2

91-20-3

98-95-3

Chemical Name

Dieldrin

Diethyl phthalate

2,4-Dinitrotoluene'

2,6-Dinitrotoluenea

Dinoseb

Di-n-octyl phthalate

Endosulfan

Endothall

Endrin

Ethylbenzene

Fluoranthene

Ruorene

Heptachlor

Heptachlor epoxide

Hexachlorobenzene

alpha-HCH. (alpha-BHC)

gamma-YLCti (Lindane)

Hexachlorocyclopentadiene

Hexachloroethane

indeno( 1 ,2,3-c,<f)pyrene

isophorone

Vlethoxychlor

vlethyl bromide
Bromomethane)

Methylene chloride
Dichloromethane)

Naphthalene2

Nitrobenzene2

Groundwater Remediation Objective

Class I
(mg/L)

0.000021

5.6

0.00002

0.0001

o.oor
0.14

0.042

O.lc

0.002C

0.7*

0.28

0.28

0.0004'

0.0002C

0.000061

0.000032

0.0002C

0.05C

0.007

0.00043'

1.4

0.04C

0.0098

0.005C

0.025

0.0035

Class n
(mg/L)

0.0001

5.6

0.00002

0.0001

0.07C

0.7

0.21

O.lc

0.01C

1.0°

1.4

1.4

0.002e

0.001C

0.0003

0.00015

0.001C

0.5C

0.035

0.00215

1.4

0.2C

0.049

0.05C

0.039

0.0035

A-139



CAS No.

1918-02-1

1336-36-3

129-00-0

122-34-9

100-42-5

93-72-1

127-18-4

108-88-3

8001-35-2

120-82-1

71-55-6

79-00-5

79-01-6

108-05-4

75-01-4

1330-20-7

65-85-0

106-47-8

95-57-8

120-83-2

105-67-9

51-28-5

95-48-7

86-30-6

Chemical Name

Picloram

Polychlorinated biphenyls (PCBs)"

Pyrene

Simazine

Styrene

2,4,5-TP
(Silvex)

Tetrachloroethylene
(Perchloroethylene)

Toluene

Toxaphene

1 ,2,4-Trichlorobenzene

1,1,1 -Trichloroethane2

1 , 1 ̂ -Trichloroethane

Trichloroethylene

Vinyl acetate

Vinyl chloride

Xylenes (total)

lonizable Organks

9enzoic Acid

4-ChJoroaniline
p-Chloroaniline)

2-Chlorophenol

2,4-Dichlorophenol

2,4-Dimethylphenol

2,4-Dinitrophenol

2-Methylphenol
o • Cresol)

N-Nitrosodiphenylamine

Groundwater Remediation Objective

Class I
(m&/L)

0.5°

0.0005e

0.21

0.004C

O.lc

0.05°

0.005C

l.Cf

0.003e

o.or
0.2°

0.005°

0.005e

7.0

0.002e

lO.O6

28

0.028

0.035

0.021

0.14

0.014

0.35

0.01*

Class H
(mg/L)

S.Cf

0.0025C

1.05

0.04C

0.5C

0.25C

0.025C

2J?

0.015C

Q.r
1.0s

0.05C

0.025C

7.0

0.01C

IQ.tf

28

0.028

0.175

0.021

0.14

0.014

0.35

0.05
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CAS No.

621-64-7

87-86-5

108-95-2

95-95-4

88-06-2

7440-36-0

7440-38-2

7440-39-3

7440-41-7

7440-42-8

7440-43-9

16887-00-6

7440-47-3

18540-29-9

7440-48-4

7440-50-8

57-12-5

7782-41-4

15438-31-0

7439-92-1

7439-96-5

7439-97-6

7440-02-0

14797-55-8

7782-49-2

7440-22-4

14808-79-8

Chemical Name

W-Nitrosodi-n-propylamine

Pentachlorophenol

Phenol

2,4,5-TrichlorophenoI

2,4,6 Trichlorophenol

Inorganics

Antimony

Arsenic

Barium

Beryllium

Boron

Cadmium

Chloride

Chromium, total

Chromium, ion, hexavalent

Cobalt

Copper

Cyanide

Fluoride

Iron

Lead

Manganese

Mercury

Nickel

Nitrate as N

Selenium

Silver

Sulfate

Groundwater Remediation Objective

Class I
(mg/L)

0.011

0.001"

O.lc

0.7

0.0064*

O.OOtf

0.05*

2.06

0.004C

2.0°

0.005e

200°

O.lc

—
1.0°

0.65*

0.2e

4.0°

5.0e

0.0075C

0.15C

0.002C

O.lc

10.0C

0.05C

0.05C

400C

Class n
(mg/L)

0.01

0.005C

O.lc

3.5

0.032

0.024C

0.2C

2.0°

0.5C

2ff

0.05°

200C

1.0e

—
1.0°

0.65C

0.6C

4.0°

5.0°

O.lc

10.0C

0.01e

2.0°

100°

0.05C

—
400°

A-141



CAS No.

7440-28-0

7440-62-2

7440-66-6

Chemical Name

Thallium

Vanadium2

Zinc

Groundwater Remediation Objective

Class I
(mg/L)

0.002C

0.049

5.0=

Class n
(mg/L)

0.02°

—
Iff

Chemical Name and Groundwater Remediation Objective Notations

3 The groundwater Health Advisory concentration is equal to ADL for carcinogens.
b Oral Reference Dose and/or Reference Concentration under review by USEPA. Listed values

subject to change.
c Value listed is also the Groundwater Quality Standard for this chemical pursuant to 35 El.

Adm. Code 620.410 for Class I Groundwater or 35 HI. Adm. Code 620.420 for Class H
Groundwater.
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Section 742.APPENDIX B: Tier 1 Tables and Illustrations

Section 742.TABLE F: Values Used to Calculate the Tier 1 Soil Remediation Objectives for
the Soil Component of the Groundwater Ingestion Route

CAS No.

83-32-9

67-64-1

15972-60-8

116-06-3

309-00-2

120-12-7

1912-24-9

71-43-2

56-55-3

205-99-2

207-08-9

50-32-8

111-44-4

117-81-7

75-27-4

75-25-2

71-36-3

85-68-7

86-74-8

1563-66-2

75-15-0

56-23-5

57-74-9

Chemical Name

Acenaphthene

Acetone

Alachlor

Aldicarb

Aldrin

Anthracene

Atrazine

Benzene

Benzo(a)anthracene

Benzo(6)fluoranthene

Benzo(/t)fluroanthene

Benzo(a)pyrene

Bis(2-chloroethyl)ether

Bis(2-ethylhexyl)phthalate

Bromodichloromethane
(Dichlorobromomethane)

Bromofonn

Butanol

Butyl benzyl phthalate

Carbazole

Carbofuran

Carbon disulfide

Carbon tetrachloride

Cblordane

GWobj Concentration used to Calculate
Tier 1 Soil Rememdiation Objectives*

Class I
(mg/L)

2.0b

4.0"

0.002C

0.003C

5.0E-6"

10b

0.003C

0.005C

0.0001b

0.0001b

0.001b

0.0002"

8.0E-5"

0.006W

O.lb

O.lb

4.0"

7.0b

0.004b

0.04C

4.0b

0.005C

0.002C

Class n
(mg/L)

10

4.0

o.or
0.0 15C

2.5E-5

50

0.015C

0.025e

0.0005

0.0005

0.005

0.002e

8.0E-5

0.06e

0.1

0.01

4.0

35

0.02

0.2C

20

0.025C

0.01C
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CAS No.

108-90-7

124-48-1

67-66-3

218-01-9

94-75-7

75-99-0

72-54-8

72-55-9

50-29-3

53-70-3

96-12-8

106-93-4

84-74-2

95-50-1

106-46-7

91-94-1

75-34-3

107-06-2

75-35-4

156-59-2

156-60-5

78-97-5

542-75-6

Chemical Name

Chlorobenzene
(Monochlorobenzene)

Chlorodibromomethane
(Dibromochloromethane)

Chloroform

Chrysene

2,4-D

DaJapon

ODD

DDE

DDT

Dibenzofc, A)anthracene

1 ,2-Dibromo-3-chloropropane

1 ,2-Dibromoethane
(Ethylene dibromide)

Di-n-butyl phthalate

1 ,2-Dichlorobenzene
(o - Dichlorobenzene)

1 ,4-Dichlorobenzene
(p - Dichlorobenzene)

3.3'-Dichlorobenzidine

1 , 1-Dichloroethane

1 ,2-DichloToethane
(Ethylene dichloride)

1,1-Dichloroethylene

cis- 1 ,2-Dichloroethylene

trans- 1 ,2-Dichloroethylene

1 ,2-Dichloropropane

1 ,3-Dichloropropene
(1,3-Dichloropropylene, cis + trans)

GWotj Concentration used to Calculate
Tier 1 Soil Rememdiation Objectives1

Class I
(mg/L)

O.lc

0.06b

O.lb

O.lb

0.07°
0.2C

0.0004b

0.0003b

0.0003"

1.0E-5b

0.0002°

0.00005"

4.0b

0.6e

0.075C

0.0002b

4.0^

0.005°

0.007°

o.or
O.lc

0.005C

0.0005b

Class n
(mg/L)

0.5C

0.06

0.5

0.05

0.35*

2.0°

0.002

0.0015

0.0015

5.0E-5

0.0002°

0.0005°

20

1.5°

0.375°

0.001

20

0.025°

0.035°

02°

0.5°

0.025°

0.0025
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CAS No.

60-57-1

84-66-2

121-14-2

606-20-2

88-85-7

117-84-0

115-29-7

145-73-3

72-20-8

100-41-4

206-44-0

86-73-7

76-44-8

1024-57-3

118-74-1

319-84-6

58-89-9

77-47-4

67-72-1

193-39-5

78-59-1

72-43-5

74-83-9

75-09-2

91-20-3

98-95-3

Chemical Name

Dieldrin

Diethyl phthalate

2,4-Dinitrotoluene

2,6-Dinitrotoluene

Dinoseb

Di-n-octyl phthalate

Endosulfan

Endotball

Endrin

Ethylbenzene

Ruoranthene

Fluorene

Hcptachlor

Heptachlor epoxide

Hexachlorobenzene

alpha-HCH (alpha-BHC)

gomma-HCH (Lindane)

3exachlorocyclopentadiene

iexachloroethane

!ndeno( 1 ,2,3-c<?)pyrene

sophorone

Methoxychlor

Methyl bromide
Bromomethane)

tfethylene chloride
Dichloromcthane)

Naphthalene

Nitrobenzene

GW^j Concentration used to Calculate
Tier 1 Soil Rememdiation Objectives"

Class I
(mg/L)

5.0E-6"

30"

0.0001"

0.0001

0.007°

0.7"

0.2"

0.1^

0.002C

o.r
1.0"

1.0*

0.0004'

0.0002C

0.001b

l.OE-5"

0.0002C

0.05C

0.007

O.OOOl"

1.4

0.04C

0.05b

0.005C

1.0b

0.02"

Class H
(mg/L)

2.5E-5

30

0.0001

0.0001

0.07C

3.5

1.0

O.lc

0.01C

1.0°

5.0

5.0

0.002C

0.001C

0.005

5.0E-5

0.001C

OJC

0.035

0.0005

1.4

0.2°

0.25

0.05C

5.0

0.02
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CAS No.

1918-02-1

1336-36-3

129-00-0

122-34-9

100-42-5

93-72-1

127-18-4

108-88-3

8001-35-2

120-82-1

71-55-6

79-00-5

79-01-6

108-05-4

75-01-4

1330-20-7

65-85-0

106-47-8

95-57-8

120-83-2

105-67-9

51-28-5

95-48-7

86-30-6

Chemical Name

Picloram

Polychlorinated biphenyls (PCBs)

Pyrene

Simazine

Styrene

2,4,5-TP
(Silvex)

Tetrachloroethylene
(Perchloroethylene)

Toluene

Toxaphene

1 ,2,4-Trichlorobenzene

1,1,1-Trichloroetnane2

1 , 1 ,2-Trichloroethane

Trichloroethylene

Vinyl acetate

Vinyl chloride

Xylenes (total)

lonizable Organics

Benzoic Acid

4-Chloroaniline
fp-Chloroaniline)

2-Chlorophenol

2,4-Dichlorophenol

2,4-Dimethylphenol

2,4-Dinitrophenol

2-Methylphenol
(o - Cresol)

W-Nitrosodiphenylamine

GW^ Concentration used to Calculate
Tier 1 Soil Rememdiation Objectives*

Class I
(mg/L)

0.5*

—
Irf

0.004*

O.le

0.05C

0.005C

Iff

0.003C

0.07°

0.2*

0.005C

0.005C

40"

0.002*

10.0°

100"

O.lb

0.2b

O.lb

0.7b

0.04b

2.0b

0.02b

Class n
(mg/L)

5.0°

—
5.0

0.04C

0.5C

0.25C

0.025C

25*

0.015C

O.T*
1.0*

0.05C

0.025°

40

0.01C

10.0°

100

0.1

1.0

0.1

0.7

0.04

2.0

0.1
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CAS No.

621-64-7

87-86-5

108-95-2

95-95-4

88-06-2

7440-36-0

7440-38-2

7440-39-3

7440-41-7

7440-42-8

7440-43-9

16887-00-6

7440-47-3

18540-29-9

7440-48-4

7440-50-8

57-12-5

7782-41-4

15438-31-0

7439-92-1

7439-96-5

7439-97-6

7440-02-0

14797-55-8

7782-49-2

7440-22-4

14808-79-8

Chemical Name

Af-Nitrosodi-n-propylamine

Pentachlorophenol

Phenol

2,4,5-Trichlorophenol

2,4,6-Trichlorophenol

Inorganics

Antimony

Arsenic

Barium

Beryllium

Boron

Cadmium

Chloride

Chromium, total

Chromium, ion, hexavalent

Cobalt

Copper

Cyanide

Fluoride

Iron

jcad

vlanganese

Vlercury

Nickel

Nitrate as N

Selenium

Silver

Sulfate

GWobj Concentration used to Calculate
Tier 1 Soil Rememdiation Objectives*

Class I
(mg/L)

1.0E-5b

o.ooi1-'
O.lc

4.0b

0.008"

0.006e

0.05e

2.0*

0.004C

2.0°

O.OOS6

200°

O.lc

—
1.0*

0.65C

0.2C

4.0°

5.0°

0.0075C

0.15C

0.002°

o.r
10.0*

0.05*

0.05C

400C

Class H
(mg/L)

l.OE-5

0.005C

O.lc

20

0.04

0.024e

0.2C

2.0*

0.5C

2.0s

0.05C

2006

Iff

—
1.0°

0.65e

0.6C

4.0e

5.0=

O.le

lO.O0

0.01C

2.0°

100*

0.05C

—
400C
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CAS No.

7440-28-0

7440-62-2

7440-66-6

Chemical Name

Thallium

Vanadium

Zinc

GWofcj Concentration used to Calculate
Tier 1 Soil Rememdiation Objectives1

Class I
(mg/L)

0.002*

0.049

5.0°

Class H
(mg/L)

0.02C

—
106

Chemical Name and Groundwater Remediation Objective Notations

a The Equation S17 is used to calculate the Soil Remediation Objective for the Soil Component
of the Groundwater Ingestion Route; this equation requires calculation of the Target Soil
Leachate Concentration (Cw) from Equation SI8: Cw = DF x GWobj.

b Value listed is the Water Health Based Limit (HBL) for this chemical from Soil Screening
Guidance: User's Guide, incorporated by reference at Section 742.210; for carcinogens, the
HBL is equal to a cancer risk of l.OE-6, and for noncarcinogens is equal to a Hazard Quotient
of 1.0. NOTE: These GWobj concentrations are not equal to the Tier 1 Groundwater
Remediation Objectives for the Direct Ingestion of Groundwater Component of the
Groundwater Ingestion Route, listed in Section 742.Appendix B, Table E.

c Value listed is also the Groundwater Quality Standard for this chemical pursuant to 35 111.
Adm. Code 620.410 for Class I Groundwater or 35 ni. Adm. Code 620.420 for Class n
Groundwater.
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USEPA REGION 9 PRELIMINARY REMEDIATION GOALS
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Koy: I=IRIS n=NCEAh=HEAST x=WIIHDRAWN O^Othef EPA DOCUMENTS l»ROUTE EXTRAPOLATION ca-CANCERPRG nc=NONCANCER PRG SUBSOIL SATURATION max=CEILING LIMIT "(where: nc < tOOX ca> "

FOR PI
TOXICITY INFORMATION

V tWn
SFo RIDo 8FI RIDI 0 at». CAS No.

1/(m0*fl-d) (ma*g-d) V(mQ*g-<n (oitftgdl C toUi
87E4U 1 40E-03 1 87E-03 , 40E4J3 r 0 010 30560-181

77E-03 1 26E4I3 1 1 7507-0
20E4J2 1 20E4H 1 0 010 34258 92 1

10E4JI I IOE-01 r 1 9704-1

80E4M h 80E04 I 0 010 75 BO 5
0 OE-03 I 171-03 I 1 75O58

IOE-01 1 57E-O6 K 1 98 88-?

1 IE 4)1 0 1 3E-02 1 1 1E4)I I 13EO2 r 0 010 S0594-86 6
20E-02 h 57E-06 1 1 107-02-8

46E.OO 1 20E-04 1 46E.OO 1 20E04 I 0 010 79 Ml

501? -01 1 29E4H 1 0 010 79107
5«EOI 1 IOE4>3 h 24EOI 1 57E4M 1 1 107-13-1

8 IE 02 h 10E4J2 1 80E02 I 1 OE4» '0 010 15972606

ISC -01 1 I5E4J1 I 0 010 1596645

IOEO3 1 10EO3 I 0 010 1I64M3

10E-03 1 1 Of 4)3 f 0 0 10 (04AM 4

1 7E«01 1 30E435 1 1 7E*01 i 30E4)5 r 0 010 30940-2

2SEO1 1 26E4JI r 0 010 9)8»-64-t

50E4X) 1 50E-03 1 0 010 107-186

50EOJ h 2 BE -04 10 010 1074)51
1 OE.OO n Ml-m n 0 7428 80S

40E-04 1 0 20859738

30E-04 1 30E4M I 0 010 674SS 29 4

» OE-03 1 80E-03 1 0 010 834-12-8

70E-02 h 70E-02 > 0 010 591275
20E-05 h 20E4>5 • 0 010 504245
25E-03 1 26E4>3 r 0 010 33089811

29E4>2 1 764441-7

20E-OI 1 0 010 77734W4)

57E-03 1 7 OE-03 fi 57E-03 i 29E-04 i 0 010 62533

40E-04 1 0 7440360

50E-04 n 0 1314609
90E-04 h 0 28300-74-5

40E04 h 0 1332616

40E-04 h 5.7E4I 1 0 1309044

13EO2 1 13EO2 I 0 010 74115245

2 M: -02 i 5 OP -02 h 25EO2 i SOE02 f 0 010 140576

30E-04 i 0 003 7440-382

I5E<00 1 30E-04 1 1 5EIOI 1 0 003 7440362

I4E-05 i 7764421

90E-03 i 90E-03 r 0 010 76576126
50E-02 1 SOE-02 r 0 010 3337711

22E01 l> 35E42 h 22EOI i 3SEO2 ' 0 010 1912249

40E04 1 40E-04 . 0 010 71751 41 2

1 IE O1 1 1 lEOi 1 0 0 10 103333

70EO2 i 14F-04 h 0 7440-393

40E03 1 4 OE-03 > 0 010 114261

JOE -02 1 30E-02 r 0 010 43KH33

25E-02 1 25E-02 I 0 010 6*3593/5

30EOI 1 30EOI i 0 010 1661401
50E42 1 50E42 r 0 010 17604352

30E-02 1 30E-02 1 0 010 25057694)

IOE-01 1 IOE-01 r 0 010 100527

28E-02 1 30E4J3 n 27EOJ 1 1 7tO3 n 1 7 1 4 3 2

23E.02 1 30E03 1 23E.02 1 30E03 r 0 010 92875

4 OF. 00 1 4 OE.OO 1 0 0 10 85654)

13E«01 t 1 3E*01 r 0 0 10 964)7-7

30E-01 h 30EOI r 0 010 100518

.ANNING PURP<
CONTAMINANT

Acephate
Acetaldehyde
Acelochlor
Acetone
Acetone cyanohydrin
Acetonltrlle
Acelophenone
Acilluorlen
Acrolein
Acrylamide
Acrylic acid
Acrylonitrile
Alachlor
Alar
Aldlcarb
AHticaitj sullona
Aldrin
Ally
Allyl alcohol
Ally! chloride
Aluminum
Aluminum phosphide
Amdro
Amelryn
m-Ammophenol
4-Aminopyridine
Amllraz
Ammonia
Ammonium sulfamale
Aniline
Antimony and compounds
Antimony penioxidB
Antimony potassium lartrale
Anllmony letroxlde
Antimony trloxlde
Apollo
Aramlte
Arsenic (noncancer endpolnt)
Arsenic (cancer endpoint)
Arsino (see arsenic lor cancer endpoint)
Assure
Asulam
Alrazine
Avermectin 61
Azobenzene
Barium and compounds
Baygon
Baylelon
Baythroid
3enelln
Benomyl
Bentazon
Benzaldehydo
Benzene
Benzidino
Benzole acid
Benzotrichloride
Benzyl alcohol

DSES
PRELIMINARY REMEDIATION GOALS (PRO*) SOIL SCREENING LEVELS

ResloVwttal Induatrtal Ambient Air Tap Water
St»l(jD(i/lo) Soil (rtH^p) (u(j/nA3) |u0fy

5.6E+01 c." 2.8E+02 «• 7.7E-01 c.- 7.7E+00 «•
1.1E+01 c." 2.3E+01 c." 8.7E-01 «• 1.7E+00 c.
1.2E+03 no 1.8E+04 no 7.3E+01 no 7.3E+02 nc
1.6E+03 nc 6.2E+03 nc 3.7E+02 no 6.1E+02 no
4.9E+01 no 7.0E+02 no 2.9E+00 no 2.9E+01
2.7E+02 no 1.7E+03 no 6.2E+01 no 7.9E+01 nc

4.9E-01 no 1.6t+00 no 2.1E-02 no 4.2E-02 nc

4.4E+00 c. 2.2E+01 ca 6.1E-02 c. 6.IE-01 ca
1.0E-01 nc 3.4E-01 no 2.1E-02 no 4.2E-02 no
1.1E-01 c« 5.4t-01 ea 1.5E-03 ca 1.5E-02 ca

2.9E+04 no 1.0E405 ma> 1.0E+00 no 1.8E+04 no

2.1E-01 ca- 5.1E-01 c.' 2.8E-02 ca- 3.9E-02 ca-

6Ut+00 ca 3.1t^OI ca 8.4E-02 ca 8.4E-01 ca

92E+03 no 1.0E+05 ma> 5 5E + 02 nc 5.5E+03 nc

6.1E+01 nc 88E+02 no 3.7E + 00 no 3.6E+01 no

8. lE-fOI f a.St+02 nc 3.7E+00 if 3.6E*0! nc
2.9E-02 ca- 1.5E-01 ca 3.9E-04 c. 4.0E-03 ca
1.5E+04 nc 1.0E40S IMK 9.1E+02 no 9.1E+03 ™
3.1E+02 no 4.4E+03 nc 1.8E+01 no 1.8E+02 no
3.0E+03 no 4.3E+04 no 1.0E+00 nc 1.8E+03 no
7.6E+04 nc 1.0E+05 ™, 5.1E+00 ™= 36E+04 no
3.1E+01 "= 8-iJb+OZ no I.SE-fOl no
1.8E+01 no 2.6E4-02 nc 1 1E+00 no 1.1E+01 no
5.5E+02 « 7.9E+03 nc 3.3E+01 nc 3.3E+02 no
4.3E+03 no 6.2L+04 nc 2.6E+02 rc 2.6E+03 no
1.2E+00 no 1.8E+01 nc 7.3E-02 no 7.3E-01 no
1.5E+02 no 2.2E+03 no 9.1E + 00 no 9.1E+01 no

1.0E+02 nc
1.2E+04 no 1.0E+05 ma, 7.3E + 03 no

8.5E+OI ca- 4.3E+02 ca- 1.0E+00 no .2E+01 c.-
3.1E + 01 no 8.2E + 02 no .5E+01 nc

3.9Ef01 « 1.0E+03 « .8E+01 «
7.0E+01 no 1.8E+03 no 3.3E+01 no

3.1E+01 f 8.2E+02 nc -5E + 01 nc

3.1E^01 nc 8.2E+02 no 2.1E-01 no .5E+01 no
7.9E+02 no 1.1E+04 no 4.7E+01 nc 4.7E+02 nc
I.9E+OI ca 9.9E+01 o« 2.7E-01 ca 2.7E+00 ca
2.2E+01 nc 4.4E+02 nc
3.9E-01 ca- 2.7E+00 ca 4.5E-04 ca 4.5E-02 ca

5.ZE-02 re
5.5E+02 nc 7.9E+03 nc 3.3E+01 no 3.3E+02 no
3.1E+03 no 4.4E+04 no 1.8E+02 no 1.8E+03 no
2.2E+00 ca 1.1E+01 c. 3.1E-02 ca 3.0E-01 ca
2.4E+01 no 3.5E-f02 no 1.5E+00 no 1.5E+01 no
4.4E+00 c. 2.2E+01 « 6.2E-02 ca 6.1E-01 ca
5.4E+03 nc 1.0h+05 nu< 5.2E-01 nc 2.6E+03 nc
2.4E+02 no 3.5E+03 no 1.5E+01 « 1.5E+02 no
).SEt03 * 2.6E*04 « JJE+-02 « 1.1E+03 nc
1.5E+03 no 2.<!t-f04 no 9.1E+01 no 9.1E+02 nc

1.8E+04 no 1.0E + 05 ma« 1.1E+03 nc 1 . 1 E+04 no
3.1E+03 no 4.4E+04 no 1.8E+02 no 1.8E+03 no
1.8E+03 nc 2.6E+04 no 1.1E+02 no 1.1E+03 nc

6.1E+03 nc 8.8E+04 nc 3.7E+02 no 3.6E4-03 no
6.7E-01 ca- 1.5E+00 ca- 2.5E-01 c.- 4.IE-01 c.-
2.1E-03 ca 1.1E-02 ca 2.9E-05 ca 2.9E-04 ca
1.0E+05 ma, 1.0E-f05 ma» 1 -5E+04 nc 1 ,5E-f 05 nc
3.7E-02 c. 1.9E-01 c. 5.2E-04 c. 5.2E-03 c.
1.8E+04 nc 1.0E+05 nvu 1.1E+03 nc 1.1E+04 no

Mti'alion to Qround Water
DAFM OAFI
(ffiQfcp) finpnVj)

2E+01 8E-01

1 2E+ 04 6E+02

5.0E+00 3E-OI

2.9E+01 1E+00

1.6E+03 8E+01

3.0E-02 2E-03

4.0E+02 2E+OI

>



Koy: UIHIS n-NCE« h-HEAST »=.WITHOR»WN o=Olhec EPA DOCUMENTS i.ROUTE EXTRAPOLATION ca-CANCER PRO nc-NOMCANCER PRO lll̂ SOIL SATURATION mai-CEILINO LIMIT '(when nc < IOQX ca| "(wtierii nc < IPX en)

FOR PLANNING PURPOSES
TpXICITY INFORMATION CONTAMINANT PRELIMINARY REMEDIATION OOAL8 (PRQi> SOIL SCREENING LEVELS

v sMn
SFo RtOo 8FI RIDI O abe. CAS No

1/(mg*g-d) (mgfeg-d) 1/(mp/t<g-d) (mpAfl-d) C tolls

1 7Eoi i 1 7E«i r i 10044 7 Benzyl chloride

2 OEM i «4Eioo i e.7Eo« i o 744041-7 Beryllium and compounds

IOE44 1 10EO4 r 0 010 141662
I5EO2 1 1SEO2 r 0 010 6265744 3
60EO2 1 SOE42 i 1 92524

1 lElOO 1 I2E(00 1 1 111444
70E02 h 40E02 i 35E42 h 40E42 I 1 106601
22EI02 1 22E«O2 1 1 542 M 1

70E-02 h 35EO2 h 0 0 10 108601
14F-02 i SOE42 1 1 4E 02 r 22E02 ( 0 0 10 11781-7

50E-02 1 50EO2 to 010 80457
DOE -02 I 57E-03 h 0 010 7440428

20E-04 h 0 010 763747-2
20E-02 n 29E43 n 1 106681

82EO2 1 20E-02 1 62E-02 I 20E42 I 1 75274
70E43 1 20E42 1 39F43 1 20EO2 t 0 010 75252

1 4E-03 1 I4E03 1 1 74839
0 0 10 101-55 3

50EO3 h SOE43 i 0 010 2104683
20E-02 1 20E-02 ( 0 010 1689 MS
JOE42 1 2 Or 02 r 0 010 1689992

1 ftEtOO i 18EiOO i 1 10699-0
10E-01 1 IDE 01 r 0 010 71383
SOE42 1 50E-02 r 0 010 2008415
10E-02 n IDE -02 , 1 104516
IOC O2 n 10E02 1 1 135 » 86
10F42 n 10E42 r 1 88466
20F-OI i 20E-OI 1 0 010 65087
lOEtOO 1 lOElOO r 0 010 85 70 1
30E-03 h 30E-03 1 0 0 10 75-60-5
SOE44 1 63E400 1 0 0001 7440439

5 OF. 01 1 SOE-OI i 0 010 105602
S6E43 h 20E-03 1 981-03 r 20EO3 I 0 010 2425061
36E43 h I3E41 1 35EO3 t 1 3E41 I 0 010 13348 2

IOEOI 1 1 IE4I i 0 010 63252
20E42 h 20E02 1 0 0 10 86748

(OE03 1 60E-03 r 0 010 1563662
10E-OI 1 20EOI 1 1 75 ISO

13fc«l i 706-04 1 53E02 1 70E04 t 1 58235
IOE-02 1 10E-02 (0 010 55285-140
10E-OI 1 IOE-01 r 0 010 5234684
20E-03 1 20E-03 r 0 010 302-17-0
1 5E-02 1 1 6E 02 t 0 0 10 133 90 4

40E4I h 40E41 I 0 010 118-75-2
3SEOI 1 50E«4 1 3SE41 1 J.OE 04 1 0 004 12)69-036

20E-02 1 20E-02 f 0 010 80962324
1 OE 01 1 7782 50 5

57E-05 1 I0049O4-4
1 107204

20EO3 h 20E-03 1 0 010 78118
86E06 t 86E-0« 1 1 532274
40E-03 i 40E-03 i 0 010 10647-8
JOE 02 1 1.7E-02 n 1 108907

27EOI h 20E02 1 2 7E Ol h 20E-02 i 0 010 510156
30E-0* *> 7OF-ni t n n 10 74-11-.!
20E02 h 20EO2 1 0 010 96566
20EO2 » 20E«3 hi 126 » 8

Bidrin
Blphenthrln (Talstar)
1,1-Blphenyl
Bis(2-chlorosthyl)ether
3ls(2-chlorolsopropyl)elhor
Bis(chloromelhyl)elher
Bis(2-chloro-l -methyleihyljemer
Bis(2-elhylhexyl)phthalate(DEHP)
3lsphenol A
Boron
Boron trilluoride
Bromobenzene
Bromodichloromelnane
Bromolorm (trlbromomethane)
Bromomelhane (Methyl bromide)
4-Bromophenyl phenyl elher
Bromophos
Bromoxynil
bromoxynil octanoate
1 ,3-Buladiene
1 -Bulanol
Butyiate
n-Bulylbenzene
sec-Bulylbenzene
lert-Bulylbenzene
3ulyl benzyl phthalate
Bulylphlhalyl butylglycolale
Cacodyllc acid
Cadmium and compounds

"CAL-MOdltied PRG" (PEA, 1994)
Caprolactam
Caplafol
Captan
Carbaryl
Carbazole
Carboluran
Carbon dlsullide
Carbon telrachlorlde
Carbosullan^
carboxin
Chloral
Chloramben
Chloranil
Chlordane
Chlorlmuron-elhyl
Chlorine
Chlorine dioxide
Chloroacelaldehyde
Chloroacetic acid
2-Chloroacelophenone
4-Chloroaniline
CFiioroDenzene
Chlorobenzilate
p-Chlorobenzoic acid
4-Chlorobenzolrilluoride
2-Chloro-1,3-buladiene ,

R»«ld«nii<i indutlrtai AmUtnlAlr TapWaier
8oO(rnoAg) 8oll(rno*g) (upyWS) (uo/l)

B.9E-01 « 2.3E+00 c* 4.0E-02 « 6.6E-02 c.
1.5E+02 no 2.2E+03 u- 8.0E-04 «• 7.3E+01 ™=
6.1t400 nc 8 Bfc+01 nc 3.7E-01 no 3.6E+00 no
9.2E+02 nc 1.3E+04 nc 5.5E+01 no 5.5E+02 nc
3.5E+02 ui 35E+02 ui 1.8E+02 ne 3.0E+02 no
Z.1E-01 c. 6.2E-01 c» 5.8E-03 ca 9.8E-03 ca
2.9E+00 e. 8.1E*00 c. 1.9E-01 c. 2.7E-01 »
1.9E-04 ca 4.4E-04 ca 3.1E-05 ca S.2E-05 ca

6.9E+00 ca 3 5E+01 ca 1.9E-01 ca 96b-U1 ca

3.5E+01 c.- 1.8E+02 ca 4.BE-01 ca 4.8E+00 ca
31E+03 no 4.4E+04 nc 1 8E+02 nc 1.8E+03 nc
5.5E+03 nc 7.9E+04 nc 2.1E+01 nc 3.3E+03 nc

7.3E-01 nc

2.8E+01 nc 9.2E+01 nc 1.0E+01 rc 2.0E+01 ™
1.0EH-00 ca 24E+00 ca 1.1E-01 ca 1.8b-01 ca
6.2E+01 ca- 3.1E+02 ca- 1.7E+00 ca- 8.5E+00 ca-

3.9E+00 no 1.3E+01 nc 5.2E+00 no 8.7E+00 nc

3.1E+02 nc 4.4E+03 no 1.8E+01 ™ 1.8E+02 nc
1.2E+03 nc 1.8E+04 no 7.3E+01 nc 7.3E+02 no
1.ZE+03 nc 1.8E+04 nc 7.3E+01 no 7.3E+02 nc
3.5E-03 c. 7.6E-03 ca 3.7E-03 c. 6.2E-03 c.
6.1E+03 nc 8.8E+04 nc 3.7E+02 nc 3.6E+03 no
3.1E+03 nc 4.4E+04 no 1.6E+02 nc I.Bt+03 nc
1.4E+02 nc 2.4E+02 »i 3 7E+01 nc 6.1E+01
1.1E+02 nc 2.2E+02 -i 3.7E+01 nc 6.1E+01 no
1.3C+02 nc 3.9E+02 ui 3.7E+01 no 6.1E+01 no
1.2E+04 nc 1.0E+05 n,, 7.3E+02 nc 7.3E+03 no
6.1E+04 nc 1.0E+05 ma, 3.7E+03 no 3.6E+04 no
1.8E+02 nc 2.6E+03 nc 1.1E+01 nc 1.1E+02 nc

3.7E+01 nc 8.1E+02 no 1.1E-03 ca 1.8E+01 no

9.0E+00
3.1E+04 nc 1.0E+05 ma, l.BE+03 nc 1.8E+04 no
5.7E+01 c." 2.9E+02 ca- 7.8E-01 c." 7.8E+00 ca"
1 4E+02 ca- 7.0E+02 ca 1.9E+00 ca 1.9E+01 ca
6.1E+03 nc 8.BE+04 no 4.0b-t02 nc 3.6E+03 nc
24E+01 « 1 2E+02 ca 3.4E-01 ca 3.4E+00 ca
3.1E+02 no 4.4E+03 no 1.8E+01 no 1.8E+02 no

3.6E+02 n. 7.2E+02 MI 7.3E+02 no 1.0E+03 nc
2.4E-01 c." 5.3E-01 c.- 1.3E-01 ca- 1.7E-01 c,-
6.1E+02 nc 8.8E+03 nc 3.7E+01 n= 3.6E+02 no
6.1E+03 nc 8.8E+04 nc 3 7E+02 nc 3.6E+03 no
1.2E+02 nc 1.8E+03 nc 7.3E+00 nc 7.3E+01 nc

9.2E+02 nc 1.3E+04 nc 5.5E+01 no 5.5E+02 no
1.2E+00 c. 6.1E+00 ca 1.7E-02 ca 1.7E-01 ca
1.6E+00 ca- 1.1E+01 ca- 1.9E-02 ca- 1.9E-01 ca-

1.2E+03 no 1.8E+04 nc 7.3E+01 no 7.3E+02 r«
3.6E+03 nc

2.1E-01 no

1.2E+02 nc 1.BE+03 no 7.3E+00 nc 7.3E+01 nc
3.3E-02 nc 1.1E-01 no 3.1E-02 no 5.2E-02 nc

2.4E+02 no 3.5E+03 no 1.5E+01 «= 1.5E+02 nc
1.5E+02 nc 5.4E+02 no 6.2E+01 no 1.1E+02 nc
1.8E+00 ca 9.1E+00 ca 2.5E-02 ca 2.5E-01 ca

1.2E+04 no 1.0E+05 m» 7.3E+02 no 7.3E+03 nc
l.Zh+03 nc 1.8E+04 nc 7.3E+01 r» 7.3E+02 no
3.6E-fOO .e 1.2E+01 no 7.3E+00 nc 1.4E+01 .«

Migrnuon lo Ground W«l«r
OAF 20 DAF1
(mg*g) (m»Ag)

6.3E+01 3E+00

4.0E-04 2E-05

6E-01 3E-02
8E-01 4E-02
2E-01 1E-02

2E+01 9E-01

9E+02 8E^02

8E+00 4E-01

6E-01 3E-02

3E+01 2E+00
7E-02 3E-03

1E+01 5E01

7E-01 3E02
1E+00 7E-02

/
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Key . i=IRI3 IUNCEA h=HEAST »=WITHDH*WN o^Ollw EP* DOCUMENTS r=ROUTE EXTRAPOLATION ca^CANICER PRO nc=NONCANCEH PRO MUSOIL SATURATION mM=CEIUNG LIMIT '(wtyirD nc < IOOX C3) "(wtiete nc < IPX ca)

FOR PLANNING PURPOSES
TOXICITY INFQR.MATION CONTAMINANT PRELIMINARY REMEDIATION GOALS <PRG») SOIL SCREENING LEVELS

V |M(1
SFo RlOo SFI RID) O ab8. CAS No

t/(moAg-<f) (mgfcg-d) 1/(mo(Vti-<)) (moAg-d) C tolls

40E-oi h 40E«i r i io>«93 1 -Chlorobulane

HE .01 r 14EiOI 1 1 75 68 3

ME 401 r HE. 01 i t 7 5 4 5 6
1.9E-OJ n 40E-01 n JtE-OJ I 29E(OO 11 75-00:1

1 110756
61EO3 1 IOEO2 1 61EO2 1 HE-OS n 1 67663

I3EO2 h 63EO3 h ME-OI n 1 7467-3

S8F01 h 56EO1 r 0 0 10 95692

46EO1 h 46EOI r 0 0 10 3165933
eOf-02 1 80E-02 f 1 91-567

25EO2 h 251-02 f 1 1 68733

18E-02 h 18E-02 I r 1 100-005

SOEO3 1 SOE03 I 1 99576

29E-02 r 29E42 h 1 15296

t 1E-02 h 1 5E-07 1 1 1E-02 f 1 5E-0? f 0 010 1697-456
20E-02 1 20E-02 1 1 95498

20EO1 1 JOE -01 I 0 010 101-21-3
30E-03 1 30E-03 (0 010 2921-66-2

IDE -02 h 10E-O2 < 0 010 5596-1341

50EO2 1 50E-02 I 0 0 10 64902-723

60E-04 h 60E-04 r 0 010 6O238-56 4

42E<O1 1 0

1 5E.OO 1 16065 63 1

JOe-OJ 1 29EI02 1 0 16540299

60EO2 n 7440484

22E.OO 1 0 6007452
37C-02 h 0 7440506

19C.OO h 19£tOO r 1 123739

t OL-OI 1 1 1EO1 1 1 98 62 6
64COI h 20EO3 h 84EOI r 20E-03 1 0 010 21725462

(Va
IOE-01 h 0 010 542621

40ETO 0 010 592-01-6

5 OF -03 0 010 544923

20E-02 0 010 57-12-5

20E-02 66E-04 1 1 74908

50E02 0 010 151-508

20EOI 0 010 509616
IOE-01 0 010 506649

40EO2 0 010 143339

50EO2 0 010 557211

40EO2 40EO2 1 1 460195

90E-02 9 Of -02 r 1 506663

SOC-02 50C-02 r 1 506774

50E<00 50E<00 f 0 010 108941

20E41 20E-01 '0 010 I06-9I-6

50E03 JOE 03 i 0 010 66065658

IOE-02 IOEO2 10 010 52315-07-6

75E«3 75EO3 > 0 010 66215 27 6

I0r«? IOE02 r 0 010 1661321

30E-02 30EO2 f 0 0 10 75-994

25E02 25E-02 I 0 010 39515416

24LO1 1 24EO1 r 0 003 7 7 5 4 6
34E-OI i 346-01 i 0 003 72559

34EOI 1 50E44 1 34E4I 1 50CO4 I 0 003 50293

IOEOJ i IOC 02 i 0 010 1163195
4 OF -05 1 40E-05 I 0 010 6005483

1 -Chloro- 1 . 1 -dilluoroelhane (HCFC- 1 4ZD)
Chlorodllluoromethane
Chloroethane
2-Uhloroelhyl vinyl ether
Chloroform
Chloromethane
4-Uhloro-Z-melhylaninne
4-Chloro-2-melhy1aniline hydrochloride
lela-Chlotonaphlhalene
o-umoroniiroDenzene
a-Chloronltrobenzene
2-Chlorophenol
Z-Ghloropropane
Chlorothalonil
o-Chlorololuene
Chlorpropham
Chlorpyrilos
Chlorpyrllos-methyl
Chlorsulluron
Chlorthlophos
Tola! Chromium (1 :6 ratio Cr VI:Cr III)
unromlum III
Chromium VI
"CAL-Modllled PRO" (PEA, 1994)

uoDall
Coke Oven Emissions
Copper and compounds
Crolonalclehyde
Cumene (isopropylbenzene)
Cyanazlne
Cyanides
Barium cyanide
Calcium cyanide
Copper cyanide
Free cyanide
Hydroqen cyanide
Potassium cyanide
Potassium silver cyanide
Silver cyanide
Sodium cyanide
Zinc cyanide

Cyanogen
uyanogen Dromiao
Cyanogen chloride
Cyclohexanone
Cyclohexylamine
Cyhalolhrln/Karate
Cypermelhrin
Uyromazine
Dacthal
Oalapon
uanllol
ODD
DDE
UU1
Decabromodiphenyl elher
Demeton

RoeldonUal Induslrial AmUonlAlf TapWaler
8oll(mpAo) SoH(mo*o) (uorm*3) (up/)

48E+02 ui 4.8E+02 sai 1.5E+03 nc 2.4E+03 nc
3.4E+02 ui 34E+02 ui 5 2h+U4 nc 8.7L+04 nc
34E+02 ui 34E+02 »t 5.1E+04 nc 8.5E+04 nc
3.0E+00 c. 6.5E+00 e. 2.3E+00 c. 4.6E+00 c.

2.4E-01 c.- 5.2E-01 «•• 8.4E-02 «•• 1.6E-01 «••
1.2E+00 c. 2.7E+00 c. I.1E+00 c. 1.5E+00 u

B.4E-01 ca 4.3E+00 c. 1.2E-02 c« 1.2E-01 c.
1.1E+00 c. 5.4E+00 c. 1.5E-02 c. 1.5E-01 c.
4.9E+03 «c 2.7E+04 nc 2.9E+02 nc 4.9E+02 nc
8.1E+OD c» 2.3E+01 o Z.7t-01 c. 4.5E-01 u
1.1E+01 c. 3.2E+01 e. 3.7E-01 « 6.2E-01 c.
6.3E+01 nc 2.4E+02 no 1.8E+01 no 3.0E+01 nc
1.7E+02 nc 5.9E+02 nc 1.0E+02 nc 1.7E+02 nc
4.4E+01 c.- 2.2E+02 c.- 6.1E-01 «• 6.1E+00 <*•
1.6E+02 nc 5.7E+02 nc 7.3E+01 nc 1.2E+02 no
1.2E+04 nc 1.0E+05 i™. 7.3E402 nc 7.3E+03 nc
1.8E+02 ™= 2.6E+03 nc 1.1E+01 nc 1.1E+02 nc
6.1E+02 nc 8.8E+03 nc 3.7E+01 nc 3.6E+02 nc
3.1E+03 nc 4 4E+04 nc 1.ah4U2 ne 1 8t+03 nc
4.9E+01 nc 7.0E+02 nc 29E+00 nc 2 9E+01 nc
2.1E+02 c. 4.5E+02 o 1.6E-04 c.
1.0E+05 m» 1.0E4-05 max 5 5E+04 nc

3.0E+01 c." 6.4E+01 c. 2.3E-05 c. 1.1E+02 nc
2.0E-01 2E-01
4.7E+03 nc 1.0E+05 r™« 2.2E+03 nc

3.1E-03 c.
2.9E+03 ~ 7.6Et04 nc 1.4E+03 ~
5.3E-03 a 1.1E-02 « 3.5E-03 o 5.9E-03 a
1.6E+02 * 5.2E402 ™ 4.0E+02 nc 6.6E+02 nc
5.8E-01 c. 2.9E+00 « 8.0E-03 « 8.0E-02 c.

6.1Et03 nc 1.0E+05 max 3.6E+03 nc

2.4E+03 nc 3.5E+04 ™ 1.5E+03 no
3.1E+02 nc 4.4E+03 nc 1.8t+02 nc
1.2E+03 nc 1.BE+04 nc 73E + 02 nc

1.1E+01 « 3.5E+01 nc 3.1E+00 nc 6.2E+00 nc
3.1E-f03 nc 4.4E+04 nc 1 .8E+03 nc
1.2E+04 .. t.OE+05 m., 7.3E+03 nc
6.1E+03 nc 8.8E+04 nc 3.6E+03 nc
2.4E+03 nc 3.5E+04 nc 1.5E+03 nc
3.1E+03 nc 4.4E+04 nc 1.8E+03 nc
1.3E+02 nc 4.3E+02 nc 1.5E+02 nc 2.4E+02 nc
2.9E+02 nc 9.7E+02 no 3.3E+02 nc 5.5E+OZ nc
1.6E+02 nc 5.4E+02 nc 1.8E+02 nc 3.0E+02 nc
1.0E+05 m» VOE+05 mix 1 8E+04 no 1.8E+05 nc
1.2E+04 nc I.Ot+05 i™. 7.3E4U2 nc 7.3E+03 nc
3.1E+02 nc 4.4E+03 ™= 1.8E+01 nc 1.8E+02 nc
6.1E+02 nc 8.8E+03 nc 3.7E+01 nc 3.6E+02 nc
4.6E+02 nc 6.6E+03 nc Z.7E401 nc 2.7E+02 nc
6.1E+02 nc 8.8E+03 nc 3.7E+01 nc 3.6E+02 ™
I.8E403 nc 2.6E+04 no 1.1E+02 nc 1.1E+03 nc

1.5E+03 nc 2 2E+04 nc 9.1E+01 nc 9.1E+02 nc
2.4E+00 c. 1.7E+01 c. 2.8E-02 c. 2.8E 01
1.7E+00 c. 1.2E+01 c. 2.0E-02 c. 2.0E-01 a
1.7E+00 ca1 1.2E401 c«' 2.0E-02 ca' 2.0E-01 ca'

61E+02 nc 8.8E403 ™= 3.7E401 nc 3.6E402 nc
2.4E400 nc 3.5E401 nc 1.5E-01 nc 1.5E400 nc

MlgiWon lo Ground Water
DAF» 0*51
(mjAg) (moAg)

6E-01 3E-02

4E+00 2E-01

4E401 2E+00

4E401 2E+00

4E401 2E400

2E+01 8E-01
5E+01 3E+00
3E401 2E400

_*
UI
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Kay. I'IRIS n»NCEA h-HEAST i-WITHDRAWN o^OUiar EPA DOCUMENTS r.flOOTE EXTRAPOLATION Ci-=CANCER PRO nc=NONCANCEfl PRO Ml=SOIL SATURATION man-CEILING LIMIT '(wtwe: nc < IQOXca) "(wtiBfB; nc < IQXca)

FOR PLANNING PURPOSES
TOXICITY INFORMATION CONTAMINANT PRELIMINARY REMEDIATION GOALS fPRQi) SOIL 8CREENINQ LEVELS

v «Ktn
SFo RIDO SFI RICH O abt. CAS No

l/(mpAfld) (mofcfl-d) 1/fmg*o/d) (nxxVfld) C «oK<

61E-02 h 6IE-02 I 0 010 2303164
90E-04 h 90C4M I 0 010 333 41 i

40E-03 « 40EO3 I 1 132049

1 DC -02 1 1 OE-02 i 0 0 10 108 37 6

64E-02 1 2 OE-02 1 84EO? r 2 OE-02 r 1 124491

14EK» h 57E^>5 i 24EO3 h 6 7EO5 1 1 96128

• SEiOl 1 57E-04 i 77EO1 1 57EO5 h 1 106934
IOE-01 1 10EO1 10 010 64-74-2

30E-02 1 30EO2 (0 010 1918409

8 OE-02 i 57E-02 h 1 95501
tOOC-04 n «.OOE-04 r 1 641-731

24F42 h 300E-0! n 22E-02 n 300E-02 1 1 10646-7

45EOI 1 46EOI r 0 0 10 41441

93E«X> 1 93E<00 h 1 76441-0

20EO1 1 57E-02 h 1 75719

1 0Efll h 1 4EOI h 1 76 34 3

9IEO2 1 3 OE-02 n 9 IEO2 1 1 4EO3 n 1 107462

60E-01 1 90E-03 1 1 6E41 1 90E43 r 1 75 35 4

1 0E-02 h IOEO2 i 1 156-592
2 OE-02 1 2 OE-02 I 1 156 60 5

30E03 1 30EOT r 0 010 120632

BOE-03 1 60E-03 I 0 010 9 4 0 2 6
IDE -02 1 10E42 I 0 005 94-797

06E-02 h 1 IE 03 t 6BE-O2 r 1 IE O3 1 1 78 87 5

16E-01 h 30E-04 i 13E-01 h 5 7E-03 1 1 542-75 6

30EXU 1 30E43 1 0 010 616239

29EO1 i 50E-04 1 29E-01 I 1 4E-04 10 010 6273-7

44r-0t x 44E-01 r 0 0 10 116322

3 OE-02 h S76OS h 1 77-736

16E<OI 1 50EO5 1 I6EIOI 1 50E-05 t 0 010 6057-1

S7E43 1 67E-03 h 0 010 112346

20E«00 h JOE tOO r 0 010 111-904

1 IE-0? h 1 1FO2 i 0 010 617646

I2E-03 i DOE -01 1 12E-03 t 60E-OI 1 0 010 103231

BOE-01 1 80E4I t 0 010 64662

47E<03 h 47E<03 i 0 0 10 6663-1

(OE-02 1 • OE-02 i 0 010 43222466
20E42 1 2 OE-02 1 0 010 36367-365

1 1E401 ( t 1E401 1 1 7S-37-6

80EO? 1 80EO2 r 0 010 1445-75 6
20EO2 1 2 OE-02 I 0 010 6629064-7

20EO4 1 20EO4 r 0 010 60-61-5

14EO2 h 14E02 r 0 0 10 119904

57E06 r 57E«6 « 1 124403

20E03 i ?arm , o 010 121697
75E-01 h 75EO1 r 0 010 95661
56E4I h 56EO1 c 0 0 10 21436964

92E.OO h 92E400 1 0 0 10 119937

2flf.OO . 35E.OO • 0 010 5 7 1 4 7

37E<01 i 37E<01 > 0 0 10 640736

lOt -01 h 8 66-03 0 010 66122

lOF-On n IOF-O3 0 O 10 122-096

20E02 1 20EO2 0 010 105679

60E-04 j 6 OF. -04 0 010 576261
101-03 i IOF-01 0 010 9S666
10E«01 h lOEtOl 0 0.10 131-11-3

IOE-01 1 10EOI 0 010 12061-6

Uiallale
Dlazlnon
Dibenzoluran
1 ,4-Uibromobenzene
Dlbromochloromethane
1 ,2-Dlbromo-3-chloropropane

"CAL-IWOdlliea KHU" (Kb A, 1994)
1,2-Dibromoethane
Dibulyl phlhalale
uicamba
1 ,2-Dichlorobenzeno
1 ,3-Dlchlorobenzene
i ,4-Dicniorooenzene
3,3-Dlchlorobenzidlne
1 ,4-Dlchloro-2-bulene
Dichiorodiiiuoromeinane
1,1-Oichloroelhane
1,2-Dlchloroethane(EDC)
1,1-Uichloroetriylene
1 ,2-Oichloroethylene (cis)
1 ,2-Dichloroelhylene (trans)
z,4-uicnioropnenoi
4-(2,4-Dichlorophenoxy)bulyric Acid (2,4-DB)
2,4-Dichlorophenoxyacelic Acid (2,4-D)
i,2-uicnioropropane
1 ,3-Dichloropropene
2,3-Olchloropropanol
Dichlorvos
Dicolol
Dicyclopenladlene
Uieldnn
Dielhylene glycol, monobulyl ether
Dlelhylene glycol, monoelhyl ether
Diethyllormamide
Di(2-ethylhexyl)adipale
Dlelhyl phlhalale
Diethylslilbeslrol
Dilenzoqual (Avenge)
Dillubenzuron
1,1-Dilluoroethane
Dlisopropyl methylphosphonale
Dimethipin
Uimelhoale
3,3'-Dlmethoxybenzldino
Dimethylamlne
N-N-Dimelhylaniline
2,4-Oimethylanlllne
2,4-Dimethylaniline hydrochloride
3.3'-Ulmelhylbenzldine
1.1-Dimelhylhydrazlne
1 ,2-Dimelhylhydrazlne
N.N-Uimelhyllormamide
Oimethylphenethylamine
2,4-Dlmelhylphenol
2.e-Dimethylphenol
3.4-Oimethvlphenol
Dimethyl phlhalale
Uimelhyl lerephlhalate ,

Mlgmtloo lo Ground W«ler
RMldtntlal Indmlrtal AmMmtAIr TapWtttr DAFM OAFI
8o«(mp*a) 8oH(mo>0) (upftn»3) luiyi) ftnotq) (nn*g)

8.0H+00 o 4 OH+01 04 1.1E-01 « I.IE-fOO c<
5.5E+01 nc 7.9E+02 nc 3.3E+00 ™ 3.3E+01 nc
2.9E+02 nc 5.1E+03 nc I.5E+01 nc 2.4E+01 nc
6.1E+OZ nc 8.8E+03 nc 3.7E+01 nc 3.6E+02 nc
1.1E+00 c. 2.7E+00 « 8.0E-02 a 1.3E-01 <*
4.5E-01 o- 4.0E+00 u- 2.1E-01 nc 4.8E-02 c."
6.0E-02 9.BE-04 4.7E-03
6.9E-03 « 4.8E-02 M- 8.7E-03 w 7.6E-04 «
6.1E+03 nc 8.8E+04 nc 3.7E+02 nc 3.6E+03 nc
1.8E+03 nc 2.6E+04 nc 1.1E+02 nc 1.1E+03 no
3.7E+02 ui 3.7E+02 »i 2.1E+02 nc 3.7E+02 nc
1.3E+01 no 5.2E+01 no 3.3E+00 no 5.5E+00 no
3.4E+00 o B.1E+00 o 3.1E-01 « 5.0E-01 u
1.1E+00 c. 5.SE+00 e. 1.5E-02 e. 1.SE-01 c.
7.9E-03 M 1.8E-02 « 7.2E-04 c. 1.2E-03 u
9.4E+01 nc 3.1E+02 nc 2.1E+02 nc 3.9E+02 nc
5.9E+02 nc 2.1E+03 nc 5.2E+02 nc 8.IE+02 nc
3.SE-01 c.- 7.6E-01 «• 7.4E-02 o.- 1.2E-01 «•
5.4E-02 u 1.2E-01 c. 3.8E-02 u 4.6E-02 c.
4.3E+01 nc 1.5E+02 nc 3.7E+01 nc 6.1E+01 nc
6.3E+01 nc 2.1E+02 nc 7.3E+01 nc I.2E+02 nc
1.8E+02 no 2.6E+03 ™ 1.1E+01 nc 1.1E+02 nc
4.9E+02 nc 7.0E+03 nc 2.9E-fOt nc 2.9E+02 ™
6.9E+02 nc 1.2E+04 nc 3.7E+01 nc 3.6E+02 nc
3.5E-01 «• 7.7E-01 c.- 9.9E-02 c.- 1.6E-01 «•
8.2E-02 c. 1.8E-01 « 5.2E-02 c. 8.1E-02 c.
1.8E+02 nc 2.6E+03 nc 1.1E+01 no 1.1E+02 no
1.7E+00 c.- 8.5E+00 c.' 2.3E-02 c.- 2.3E-01 c.-
1.1E+00 o 5.6E+00 c, 1.5E-02 c. I.5E-OI c.
5.4E-01 nc 1.8E+00 nc 2.1E-01 nc 4.2E-01 no

3.0E-02 u 1.5E-01 o 4.2E-04 u 4.2E-03 ca
3.5E+02 nc 5.0E+03 nc 2.1E+01 nc 2.1E+02 nc
1.0E+05 ™, 1.0E-f05 ™. 7.3E+03 no 7.3E+04 nc
6.7E+02 nc 9.7E+03 no 4.0E+01 nc 4.0E+02 nc
4.1E+02 c. 2.1E+03 c. 5.6E+00 c. 5.6E+01 c.
4.9E+04 no 1.0E+05 ™« 2.9E+03 nc 2.9E+04 nc
1.0E-04 u 5.2E-04 o 1.4E-06 u 1.4E-05 ca
49E+03 nc 7.0E+04 ~= 2.9E+02 ~ 2.9E+03 nc
I.2E+03 nc 1.8E+04 no 7.3E+01 nc 7.3E+02 nc

4.2E+04 nc 6.9E+04 nc
4.9E+03 nc 7.0E+04 nc 2.9E+02 ™ 2.9E+03 nc
1.2E+03 nc 1.8E+04 nc 7.3E+01 no 7.3E+02 no
1.2E+01 nc 1.8E+02 nc 7.3fc-01 nc 7.3E+00 nc

3.5E+01 c. 1.8E+02 e. 4.8E-01 c. 4.8E+00 c.
6.7E-02 no 2.5E-01 no 2.1E-02 no 3.5E-02 nc
1.2E+02 nc 1.8E+03 nc 7.3E + 00 nc 7.3E401 nc

6.SE-01 c. 3.3E+00 c. 9.0E-03 ~ 9.0E-02 c.
84E-01 « 4.3E+00 » 1.2E-02 c. 1.2E-01 c.
5.3E-02 c. 2.7E-01 c» 7.3E-04 et 7.3E-03 c.
1.9E-01 c. 9.5E-01 ca 1.9E-03 « 2.6E-02 ca
1.3E-02 c. 6.7E-02 - 1.8E-04 c. 1.8E-03 c.
6.1E+03 nc B.8E+04 nc 3.1E+01 nc 3.6E+03 nc
61E+01 no 88E+02 -. 3.7E+00 ~ 3.6E+01 ~
1.2E+03 no 1.8E+04 nc 7.3E+01 no 7.3E+02 no
3.7E+01 nc 5.3E+02 nc 2.2E+00 nc 2.2E+01 nc
61E+01 nr flflE+02 nr. 3 7E+00 nr 3.6E + 01 nn
t.OE+05 n., 1.0E+05 n», 3.7E404 ™= 3.6E+05 ™
6.1E+03 nc 8.8E+04 nc 3.7E+02 nc 3.6E+03 nc

4E-01 2E-02

2E+03 3E+02

2E+01 9E-01

2E+00 1E-01
7E'03 3E-04

2E+01 1E+00
2E-02 1E-03
6E-02 3E-03
4E-01 2E-02
7E-01 3E02
1E+00 5E-02

3E-02 1E-03
4E-03 2E-04

4E-03 2E-04

9E+00 4E-01

/



UI
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Key I--IRIS n=NCEA h-MEASI x=WITHDRAWN o=Omoi EPA DOCUMENTS f-HOUIE EXTRAPOLATION ca=CANCER PRG nc-NONCANCER PRO Sal-SOIL SATURATION max=CEILINO LIMIT '(where: nc < lOOXca) ••(what! nc < 10XCO

FOR PLANNING PURPOSES
TOXICITY INFORMATION CONTAMINANT PRELIMINARY REMEDIATION GOALS fPRGsl SOIL SCREENING LEVELS

V skin
SFo FlfDo SFI RICH O aba CAS No

1/(rng>g-d) (mg&g-d) 1/(mnAg-d| (moykg-d) C soils
20E03 i 20E«3 .0 010 I3ie95 4,6-Dlnilro-o-cyclohexyl phonol
40E«4 h 401:04 i o oio 528290 1 ,2-Dlnitrobenzene
IOE-04 1 10EO4 r 0 0 10 9965-0
40EO4 h 40E-04 , 0 010 100254
20E-03 i JOE 03 10 010 51285

66EO1 1 68E-01 i 0 010 25321-146
20EO3 1 20E03 (0 0 10 12114!
10E-03 h 1.0E-03 r 0 0.10 606-202
10E-O3 1 10E-03 f 0 0 10 88 65-7
20EO? h 20EO2 I 0 010 117 MO

1 IE 02 1 1 1EO2 r 0 0 10 123 91 1
15F.05 h I5E.05 h 0 003 1746O1 6

30E-02 1 30E-02 I 0 010 957517
25EO2 1 25E02 r 0 010 122-394

60E01 1 77E01 1 0 010 122 M 7
90E-03 n 90EO3 1 0 010 127639
22E-03 1 22EO3 1 0 0 10 85OO 7

66E<00 h 66EiOO i 0 010 193737-7
8IE4OO h « IE. 00 i 0 010 2602462
83EIOO h 93E<00 I 0 0 10 16071686

40E-OS 1 40EOS I 0 010 288444
10EO2 i IDE -02 i 0 OtO 505293
20EO3 1 20EO3 I 0 010 330541

40E-03 1 40EO3 f 0 010 2439103
60EO3 1 60EO3 I 0 010 115297
20E-02 1 20E-02 r 0 010 145733
30EO4 1 .10F-04 r 0 010 72-20 0

99E03 1 20E-03 h 42EO3 i 29E-04 i 1 106 B9 6
5/t-OJ r S/E-03 10 010 106687

25E-02 1 25EO2 r 0 0 10 759-94-4
5 06 03 1 5 OH -03 r 0 010 16677 87-0
SOEO4 1 SOE-04 i 0 010 563122
40EOI h 57E02 i 0 OtO 110905
30EOI h 3 Of -01 r 0 010 IIII59
80EOI 1 90EOI r 1 141766

46E02 h 46EO? r 1 140665
IOEOI 1 29EO1 1 1 100414

I.tE-01 n 40E-01 n l.tE-03 r 28tlOO i 1 75003
30E-OI h 30EO1 r 0 0 10 109-784
JOE -02 h 20E-02 1 0 010 107153
20ElOO 1 20E<00 1 0 010 107211

57EO3 I 57EO3 h 0 010 111-762
10E.OO h 35EOI h 1 75218
1 IEOI h 60EO5 1 1 IE-OI I 80E-05 r 0 010 96457

20E01 1 20EOI f 1 60297
90E<I? h 90EO? r 1 97632
10EO5 1 10E05 r 0 010 2104645
30E.OO 1 3 OF .00 , 0 010 64 72O
80E03 1 601:03 t 0 010 101200 46O
25E«4 1 25EO< i 0 010 22224926
I3£0? 1 13E02 r 0 010 21»4 17 2
OOE02 i 0 010 16994466
60EO2 1 80E-02 I 0 010 59758604
20EO2 1 20EO2 I 0 010 5642591-3
60EO2 1 60FOJ i 0 010 66332965
10EO2 1 tOE-02 i 0 010 6940994-5

35fJ)3 1 IOEOI 1 35FO3 I IOEOI 1 0 010 133073
I9E-01 1 19EOI r 0 0 10 7217602O

1,3-Uinilrobenzene
1 ,4-Dinilfobenzene
2,4-Dinilrophenol
Uimlrololuene mixture
2,4 Oinllfololuene (also see Dinllrololuene mixture)
2.6-Dlnllrotoluene (also soo Dinilrololuone mlxluie)
Uinoseb
di-n-Oclyl phlhalate
1.4-Dioxane
DlOXln (2,3.7,8-TCDD)
3lphenamid
Diphenylamlne
1 ,2-Dipnenylhydrazine
Dlphenyl sullone
Dlqual
Direct DiacK 38
Direct blue 6
Direct brown 95
Dlsulloton
1.4-Dllhiane
Diuron
Dodine
Endosullan
Endothall
Endrin
Epiohlorohydrin
1 ,2-Epoxybulane
hPl C (S-Elhyl dipropyllhiocarbamate)
Elhephon (2-chloroelhyl phosphonic acid)
Ethion
2-Ethoxyethanoi
2-Ethoxyethanol acetate
Ethyl acetate
Ethyl acrylate
Elhylbenzene
Ethyl chloride
Ethylene cyanohydrin
Elhylene diamino
Elhylene glycol
Elhylene glycol, monobulyl ether
Elhylene oxide
Ethylene thiourea (ETU)
Ethyl ether
Ethyl methacrylate
Ethyl p-nilrophenyl phenylphosphorolhioate
Elhylphthalyl ethyl glycolale
Express
Fenamlphos
Fluometuron
Flouride
Fluoridone
Flurprimidol
Flulolanll
Fluvalinale
Folpet
Fomesalen

Retldential inoXiilrlal AmblenlAIr TapWaltr
Soll(m0^g) Soil(mg/Vg) (ug/irtTS) (uiyl)

1.2E+02 ~ 1.8E+03 oc 7.3E+00 c« 7.3E+01 ~
2.4E+01 ne 3.5E+02 nc 1.5E+00 no 1.5E+01 nc
6.1E+00 nc 8.8E+01 nc 3.7E-01 nc 3.6E+00 nc
2.4E401 nc 3.5E+02 nc 1.5E+00 nc 1.5E+01
1.2E+02 ~; 1.8E+03 nc 7.3E+00 nc 7.3E+01 nc
7.2E-01 o 3.6E+00 ft 9.9E-03 u 9.8E-02 ci
1.2E+02 nc 1.8E+03 nc 7.3E+00 no 7.3E+01 r»
6.1E+01 r» 8.8E+02 nc 3.7E+00 nc 3.6E+01 nc
6 1E+01 nc 8.8E+02 nc 3.7E+00 « 3.6E+01 nc
1 2E+03 nc 1.0E+04 MI 7.3E+01 nc 7.3E+02 nc
4.4E+01 c. 2.2E+02 « 6.1E-01 » 6.1E+00 a
3.9E-06 c. 2.7E-05 c« 4.5E-08 c. 4.5E-07 o
1.8E+03 nc 2.6E+04 nc 1.1E+02 nc 1.1E+03 nc
1.5E+03 nc 2.2E+04 no 9.1E+01 nc 9.1E+02 nc
6.1E-01 c« 3.1E+00 c« 8.7E-03 e« 8.4E-02 c«
5.5E+02 nc 7.9E+03 nc 3.3E+01 nc 3.3E+02 nc
1.3E+02 no 1.9E+03 nc 8.0E+00 nc 8.0E+01 no
5.7E-02 ca 2.9E-01 c« 7.8E-04 u 7.8E-03 ca
6.0E-02 « 30E-01 c. 8.3E-04 « 8.3E-03 «
5.2E-02 c. 2.7E-01 c. 7.2E-04 c. 7.2E-03 ci
24E+00 nc 3.5E+01 nc 1.5E-01 nc I.SEtOO nc
6.1E+02 nc 8.8E+03 nc 3.7E+01 nc 3.6E+02 nc
1.2E+02 no 1.8E+03 nc 7.3E+00 nc 7.3E+01 nc
2.4E+02 no 3.5E+03 no 1.5E+01 no 1.5E+02 nc
3.7E+02 no 5.3E+03 no 2.2E+01 no 2.2E+02 no
1.2E+03 no 1.8E+04 nc 7.3E+01 no 7.3E+02 ™
1.8E-f01 no 2.6E+02 nc 1.1E+00 nc 1.1E+01 no
7.6EtOO ~ 2.6E+01 no 1.0E+00 ™ 2.0E+00 nc
3.5E+02 no 5.0E+03 ™ 2.1E+01 no 2.1E+02 nc
1.5E + 03 nc 2.2E+04 rx: 9.1Et01 nc 9.1E+02 nc
3.1E+02 nc 4.4E+03 nc 1.8E+01 ™ 1.8E+02 no
3.1E+01 nc 4.4E+02 nc 1.8E+00 no 1.8E+01 no
2.4E+04 nc 1.0E+05 ma« 2.1E+02 no 1.5E+04 nc
1.8E + 04 nc 1.0E + 05 nv» 1.1E+03 no 1.1E+04 no
1.9E+04 nc 3.7E+04 »i 3.3E+03 no 5.5E+03 no
2.1E-01 c< 4.5E-01 o 1.4E-01 o 2.3E-01 ca
2.3E+02 ui 2.3E+02 HI 1.1E+03 no 1.3E+03 no
3.0E+00 c. 6.5EtOO o. 2.3E+00 a 4.6E+00 o
1.8E+04 nc 1.0E+05 m»« 1.1E+03 nc 1.1E+04 nc
1.2E+03 nc 1.8E+04 nc 7.3E+01 no 7.3E+02 nc
1.0E+05 m., 1.0E+05 m., 7.3E+03 no 7.3E+04 ™
3.5E+02 no 5.0E+03 no 2.1E+01 nc 2.1E+02 no
1.4E-01 c. 3.6E-01 c, 1.9E-02 o. 2.4E-02 «
4.4E+00 c." 2.2E+01 «•• 6.1E-02 c." 6.1E-01 c.-
1.8E+03 ut 1.8E+03 ui 7.3E*02 nc 1.2E+03 no
1 4E+02 ui 1.4E+02 ui 3.3E+02 no 5.5E+02 no
6.1E-01 nc 8.8E+00 no 3.7E-02 no 3.6E-01
1.0E+05 m., 1.QE + 05 n»« 1.1E + 04 nc 1.1E405 nc

4.9E+02 nc 7.0E+03 no 2.9E+01 nc 2.9E+02 no
1.5E+01 nc 2.2E+02 K 9.1E-01 no 9.1E+00 no
7.9E+02 nc 1.1E+04 nc 4.7E+01 nc 4.7E+02 nc
3.7E+03 nc 5.3E+04 ^ 2.2E+03 no
4.9E+03 no 7.0E+04 no 2.9E+02 no 2.9E+03 nc
1.2E+U3 nc 1.8E+04 nc 7.3E+01 nc 7.3E+02 nc
3.7E+03 no 5.3E+04 no 2.2E+02 nc 2.2E+03 nc
6.1E+02 no 8.8E+03 nc 3.7E+01 no 3.6E+02 ™
1 .4E+02 en* 7.0E+02 ca 1.9E+00 ca 1.9E+01 ca
2.6EiOO ca 1.3E+01 ca 3.5E-02 ca 3.5E-01 ca

Migration 10 Oround Water
DAF» OAF1
(mjAj) (mj(kj)

3E-01 1E-02
BE-04 4b-05
8E-04 4E-05
7E-04 3E-05

1E+04 1E+04

2E+01 9E-01

1E+00 5E-02

1E+01 7E 01



Key: MRIS n=NCEA h=HEAST K.WITHDRAWN o=Other EPA DOCUMENTS f-ROUTE EXTRAPOLATION ca-CANCEft PRG OC«NONCANCER PRO saUSQIL SATURATION man-CElLlNG LIMIT "(wheta: nc < 100X ca) "(wh»r»: nc < IPX ca)

FOR PLANNING PURPOSES
TOXICITY INFORMATION CONTAMINANT PRELIMINARY REMEDIATION GOALS (PRQrt SOIL SCREENING LEVELS

V (Mn
SFo RIDo 8FI RIO) O at*. CAS No.

1/(nvV()d) (mo/kfl-d) t/(mo*g-d) (mo/kfl d) C tolls
20EO3 1 206-03 1 0 010 844-22 9 FOHOfOS

1SE01 1 tffO? \ 0 010 60OOO

JOE ,00 h 20E<00 f 0 010 84186

30E«00 1 3oe<00 r 0 010 39148246

10E -03 1 IOE-03 I 1 110400

3 BE 400 h 36E<00 I 0 0 10 «7 45 8

30E03 1 I4E452 h 0 010 96011

50E.01 h 50E.OI I 0 010 531 8? 0

30EO2 1 30E-02 I 0 0 10 60568O5-0
40E-04 1 40C-04 r 0 010 77192822

40E44 1 29EO4 h 0 010 785344

IOEO1 1 10E-01 1 0 010 1071838
SOEOS 1 5 OF -05 r 0 010 69806*>2

13E-02 1 I3EO2 r 0 010 79277.273
46EIOO 1 50E04 1 46EiOO 50E-04 i 0 010 78448
91EtOO 1 13E4J5 1 9IE«00 1 3E-05 I 0 010 1024973

30E43 1 20E-03 r 0 010 8782-1

I6E.OO 1 80EO4 1 18E|00 80EO4 I 0 010 118741

76EOJ 1 20E<M h 78E-02 20E-04 I 0 010 87-083

83EIOO 1 63E400 0 004 319848

ieC.00 1 !8CtOO 0 004 319857
I3E<00 h 30E04 1 1 3E.OO 30E-04 r 0 004 58 890

1BE«00 1 18E*00 0 004 008-73-1

70E03 1 20E-05 li 0 0 10 77-474
62E«03 i 46E<03 1 0 0 10 18406-74-3

I4EO2 1 10CO3 1 14E4? i 10EO3 f 0 010 67-72-1
30EO4 1 30E04 1 0 010 70304

ME 01 i 30E43 1 1 1E-OI f 30E43 I 0 010 12182-4

29EO6 i 29EO6 i 0 010 822O6O

60E02 h S7EO2 i 1 110543
33G-O2 1 33E-02 r 0 010 5123S44-2

30£«00 i t 7EiOI 1 0 0 10 302-01-2

57E03 1 7847-01-0
30E43 I 29E-04 1 7763464

40E42 h 40E42 r 0 010 12331-9

I3E02 1 13EO2 r 0 010 35554 44 O

25EOI 1 2SE01 ,0 010 81335-37-7

40EO? 1 40EO2 i 0 010 38734197

30E-OI n 0 7439896

30EO1 i 30E«I < 1 76831

95E44 1 2 OF -01 1 95E-04 1 2 OF -01 I 0 010 78591

1 5E O2 1 1 5E O2 i 0 0 10 33620 53fl
10E01 i 1 1E-01 t 0 010 1832 54 8

50E02 1 50E02 I 0 0 10 82556507

IBEtOI n I0E«OI r 0 0 10 143-50-0
20E-03 1 20E-03 I 0 010 77501-834

PRGa Bl»don EPA Mod.l.. IEUOK (1994) ind TRW (1998) 7439-92 1
10E-07 1 0 010 78OO-2

20E-03 1 20E-03 r 0 010 330 SS 2

20EO2 X 0 7439932

20EOI 1 20EOI r 0 010 83055 99-6
JOE -02 1 20E-0? 1 0 010 121-755

IOEO1 1 IOE-01 r 0 010 108-31-6

50EO1 1 SOE-OI , 1 123331
20E-05 h 2 OF -05 t 0 010 109773
inr-0? h -»OFJ>? .ft n ift AniA/it.7

80E4? o JOE 03 1 6 OEM I 50E43 I 0 010 12427-362
2.4E-OJ 1 14CO5 i 0 7439-985

Formaldehyde
rormlc Acid
Fosetyl-al
Furan
-urazolidone
Furfural
Furium
:urmecyclox
Glulosinale-ammonium
Glycidalderiyde
jlyphosale
Haloxyfop-methyl
Harmony
Heptachlor
Heplachlor epoxide
Hexabromobenzene
Hexachlorobenzene
Hexachlorobutadlene
HUH (alpha)
HCH (beta)
HCH (gamma) Llndane
HCH-iechnical
Hexachlorocyclopenladiene
HexachkModibenio p dioxin mlxluie (HxCDD)
Hexachloroelhane
Hexachlorophene
Hexahydro- 1 ,3,5-lrinilro- 1 ,3,5-lriazine
1 ,6-Hexamelnylene dllsocyanale
n-Hexane
Hexazlnone
Hydrazlne, hydrazlne sullale
Hydrogen chloride
Hydrogen sulllde
0-Hydroquinone
Imazalil
Imazaquin
Iprodlone
Iron
Isobutanol
Isophorone
Isopropalin
Isopropyl methyl phosphonic acid
Isoxaben
Kepone
Laclolen
Lead
Lead (tetraethyl)
Linuron
Lithium
Londax
Malalhion
Malelc anhydride
Maleic hydrazide
Malononilrile
Manrnzob
Maneb
Manganese and compounds ,

Re8ld«\W induilital AmUenlAIr Tap Water
Sol (mottg) Soll(nxyko) (ufl/TAS) (uiyl)

1.2E+02 nc 1.8E+03 KC 7.3E+00 ™ 7.3E+01 -«
9.ZE+Q3 nc 1.0E+05 nc 1.5E-01 u 55t+03 nc
1.0E+05 m» 1.0E+05 mi> 7.3E+03 nc 7.3E+04 rc
1.0E+05 m» 1.0E+05 m» 1 1E+04 « 1.1E+05 «
2.5E+00 nc 8.5E4-00 nc 3.7E+00 nc 6 1E+00 nc
1.3E-01 c. 6.5E-01 « 1.8E-03 c. 1.8E-02 c,
1.8E+02 no 2.6E+03 nc 5.2E+01 nc 1.1E+02 nc
9.7E-03 o 4.9E-02 u 1.3E-04 u 1.3E-03 c<
1.6E+01 c. 8.2E+01 cj 2.2E-01 c. 2.2E+00 c.
2.4E+01 nc 3.5E+02 nc 1.5E+00 no 1.5E+01 nc

2.4E+01 nc 3.5E+02 nc I.OE-fOO nc 1.5E+01 nc

6.1E+03 nc 8.8E+04 nc 3.7E+02 nc 3.6E+03 nc
3.1E+00 nc 4.4E+01 nc 1.8E-01 nc 1.8E+00 nc
7.9E+02 nc 1.1E+04 nc 4.7E+01 nc 4.7E+02 nc
1.1E-01 o. 5.5E-01 «. 1.5E-03 c. 1.5E-02 c.
5.3E-02 c.' 2.7E-01 c.- 7.4E-04 c.' 7.4E-03 c.'
I.2E+02 nc 1.8E+03 nc 7.3E+00 nc 7.3E+01 nc
3.0E-01 c. 1.5E+00 c. 4.2E-03 c. 4.2E-02 «
6.2E+00 «•• 3.2E+01 o." 8.6E-02 c.- 8.6E-01 «••
9.0E-02 c. 5.9E-01 c. 1.1E-03 c. 1.1E-02 <x
3.2E-01 c. 2.1E+00 c. 3.7E-03 c. 3.7E-02 c.
4.4E-01 «• 2.9E+00 c. 5.2E-03 c. 5.2E-02 c.
3.2E-01 c« 2.1E+00 c. 3.BE-03 <a 3.7E-02 o
4.2E+02 * 5.9E*03 « 7.3E-02 nc 2.6E+02 nc
7.8E-05 c. 4.0E-04 « 1.5E-06 c. 1.1E-05 c.
3.5E+01 c." 1.8E+02 c." 4.8E-01 c." 4.8E4-00 c."
1 8E + 01 nc 2.6E+02 nc 1.1E+00 nc 1.1E + 01 nc

4.4E+00 c.' 2.2E+01 c. 6.1E-02 « 6.1E-01 «
1.7E-01 nc 2.5E+00 nc 1.0E-02 nc 1.0E-01 nc

1.1E+02 »i 1.1E+02 »i 2.1E+02 nc 3.5E+02 nc
2.0E+03 nc 2.9E+04 no 1.2E+02 nc 1.2E+03 nc
1.6E-01 <» 8.2E-01 c« 3.9E-04 <a 2.2E-02 ci

2.1E+01 no
1.0E+00 nc 1.1E+02 nc

2.4E+03 <* 3.5Et04 nc 1.5E+02 no 1.5E+03 no
7.9E+02 nc 1.1E+04 re 4.7E+01 nc 4.7E+02 nc
1.5E+04 no 1.0E+05 ™» 9.1E+02 no 9.1E+03 no
2.4E+03 nc 3.5Et04 nc 1.5E+02 n= 1.5E+03 n=
2.3E+04 nc 1.0E+05 n», 1.1E+04 nc
1.3E+04 nc 4.0E+04 ui 1.1E+03 nc 1.8E+03 nc
5.1E+02 c.- 2.6E+03 c.' 7.1E+00 c. 7.1E+01 c.
9.2E+02 no 1.3E+04 no 5.5E+01 nc 5.5E+02 nc
6.1E+03 ™ 8.8E+04 no 4.0E+02 no 3.6E+03 no
3.1E+03 nc 4.4E+04 nc 1.8E+02 nc 1.8E+03 nc
2.7E-02 ca 1.4E-01 a 3.7E-04 c. 3.7E-03 c.
1.2E+02 no 1.8E+03 no 7.3E+00 nc 7.3E+01 nc
4.0E+02 nc 1.0E+03 no
81E-03 no 8.8E-02 nc 3.6E-03 nc
1.2E+02 no 1.8E+03 no 7.3E+00 no 7.3E+01 no
1.6E+03 nc 4.1E+04 no 7.3E+02 nc
1.2E+04 no 1.0E+05 m.» 7.3E+02 nc 7.3E+03 no
1.2E+03 nc 1.8E+04 no 7.3E+01 nc 7.3E+02 nc
6.1E+03 no 8.8E4-04 no 3.7E+02 no 3.6E+03 nc
1.7E+03 no 2.4E+03 ui 1.8E+03 ~ 3.0E+03 no
1.2E+00 no 1.8E+01 no 7.3E-02 no 7.3E-01 nc
1.SE+03 no 2.6E+04 nc 1.1E+02 no 1.1E+03 ™
8.1E+00 c.- 4.1E+01 ca 1.1E-01 c. 1.1E+00 c.
1.8E+03 nc 3.2E+04 no 5.1E-02 no 8.8E+02 nc

MWUion to around waier
DAF.20 OAF 1
(mgAg) (moykg)

2E+01 1E+00
7E-01 3E-02

2E+00 1E-01
2E+00 1E-01
5E-04 3E-05
3E-03 1E-04
9E-03 5E-04
3E-03 1E-04
4E+02 2E+01

5E-01 2E-02

5E-01 3E-02

(



S J SMUCKER

Key i I=IRIS n=NCEA hi HE AST n=WITHDRAWN o*QlhBf EPA DOCUMENTS r-ROUTE EXTRAPOLATION C8-CANCER PRO nc-NONCANCER PRG MleSOU SATURATION max*CEILING LIMIT '(where: nc < 100X ca) "(whaie: nc < IPX ca)

FOR PLANNING PURPOSES
TOXICITY INFORMATION CONTAMINANT PRELIMINARY REMEDIATION GOALS (PRdri SOIL SCREENING LEVELS

V >Mn
SFo RIDo SFI RICH 0 abs CAS No

V(mo/ko,-d) (mo/kg-d) 1/(mcAo-cf) (rnp/kg-d) C «*»

90E-CS h 90EO5 1 0 010 950107

30E-02 1 30E-0? i 0 010 24307-264
29EO2 n 1 OE-01 n 29E42 1 1 OE-01 r 0 010 149304

30EO4 1 0 7487947

86EOS i 7439 97 <
10E-C4 0 010 22967-926

30E45 30E-05 r 0 010 150-30-5

30E-05 30EO5 r 0 010 78.48 6
60EO2 60E-02 C O 0 1 0 57637-19-1

IOE44 20EO4 h 1 129997

60EO5 SOE-05 I 0 010 10286 92 «
SOE41 40E01 I 0 010 67561

IOEO3 IOE-03 10 010 950378

25EO2 2SEO2 1 1 10752 77 5

506-03 50E-03 > 0 010 72439

10E4>3 h 57EO3 1 0 0 10 109064

20EO3 h 20E03 ' 0 010 110496
496-02 h 46602 I 0 0 10 99592

104.00 h lOElOO 1 1 79209

30E-02 h 30E-02 I 1 96333
24EO1 h 24E01 1 0 010 95534

16E41 h I8EO1 I 0 010 636 21 5
10E400 K IOE<00 r 0 010 7922-1
SOE-04 1 90EO4 r 0 010 94746

IOEW i 10E-02 tO 010 94815
IOE-03 1 IOE-03 r 0 010 9365?
IOE-03 1 IOE-03 i 0 010 16484779

96E-OI i 86E-OI h 1 10887-2

25E-01 h 25EOI i 0 010 101-779

13E-01 h 70E-04 h I3E-01 h 70E-0-1 I 0 010 101-144

46E-02 1 46E-02 I 0 010 101-61-1
10E02 h IOE02 I 1 74953

75E-03 I 60E-02 1 1 6EO3 i 86E-01 h \ 75092

1 7E-04 r 1 7E-04 i 0 010 101969

90E-OI 1 29EOI 1 1 79933

1 1E«00 h 1 IE*00 1 0 0 10 60-34-4

80E42 h 23E-02 hi 106-10-1

S7E44 t S7EO4 nO 010 7 4 9 3 1

14E<00 1 JOE -01 1 1 60626

33E<I2 h 33E07 I 0 0 10 99558
2SE-04 1 25F.-04 1 0 010 298-OOO

50E-02 1 50EO2 r 0 010 95497

50E02 1 SOE-02 1 0 010 109-394

50EO3 h SOF-03 ( 0 010 106 44 5

JOE -02 n 20E-02 1 0 010 993135

60EO3 h 1 IEO2 h 1 25013 15 4

70EO2 h 70EOT r 1 98939
86E«I 1 1 1634O44

15EO1 1 15C01 r 0 010 51218 45 2
26E-02 1 25E02 1 0 0 10 21087 64 9

16EIOO « 20EO4 1 1 9E«00 r 20E-04 1 0 010 2365 65 5

20EO3 1 20EO3 r 0 010 2212971

50E-03 h 0 7439997

1 OE-01 h IOEO1 h 0 010 10599903

20E03 i 20E03 < 0 010 300765

1 OE-01 1 IOEO1 r 0 0 10 15299997

20EO2 1 0 7440020

dephostolan
t/leplquat
2-Mercaplobenzolhiazole
Mercury and compounds
Mercury (elemental)
Mercury (methyl)
Merphos
vlerphos oxide
Metalaxyl
Melhacrylonitnle
vlelhamidophos
Methanol
Melhidalhion
vlelhomyl
Vlelhoxychlor
2-Melhoxyelhanol
2-Methoxyelhanol acetate
2-Methoxy-S-nltroanlllne
Methyl acetate
Methyl acrylate
2-Melhylanlline (o-toluidine)
Z-Melhyianillne nydrochloride
Methyl chlorocarbonate
2-Methyl-4-chlorophenoxyacetlcacld
4 (2 Molhyl 4 chlorophonoxy) butyric acid
2-(2 Melhy( 4 chlotoptienoxy) proplonic acid
2 (2 Melhyl 1.4 chlorophenoKy) proplonic acid

Metnyicyctonexane
4,4'-Melhyleneblsbenzeneamine
4,4'-Melhylenebis(2-chloroanillne)
4,4'-Melhylenebis(N,N'-dimelhyl)anilino
Methylene bromide
Melhylene chloride
4,4'-Melhylene diphenyl diisocyanale
Methyl ethyl ketone
Methyl hydrazlne
Methyl isobulyl kelone
Methyl Mercaptan
Methyl melhacrylate
2-Meihyl-5-nitroanilino
Methyl paralhion
2-Melhylphenol
3-Methylphenol
4-Melhylphenol
Methyl phosphonlc add
Methyl slyrene (mixture)
Methyl slyrene (alpha)
Methyl lertbulyl ether (MTBE)
Melolaclor (Dual)
Melribuzin
Mlrex
Molinate
Molybdenum
Monochloramlne
Naled
Napropamide
Nickel (soluble salts)

CAL-MOOIIled PRU" (HtA, 139 )̂

Mlgmtlon la Ground Walat
R«sl<Mnllal Industrial ArnUonlAIr TapWaMr ' OAF JO DAF1
8o«(ma(Vo) SolljmpAg) (uornl*3) tuod) (mrts) (m»*9)

5.5E+00 nc 7.9E401 nc 3.3E-01 nc 3.3C+80 nc

1.8E+03 nc 2.6E+04 n= 1.1E+02 n= 1.1E+03 nc
1.7E+01 - 8.5E+01 c. 2.3E-01 c. 2.3E+00 c.
2.3E+01 nc 6.1E+02 nc 1.1E+01 nc

3.1E-01 nc
6JE+00 >« 8.8E+01 nc 3.6E+00 ~
1.8E+00 nc 2.6E+01 nc 1.1E-01 nc 1.1E+00 nc

1.8E+00 nc 2.6E+01 nc 1.1E-01 nc 1.1E+00 nc
3.7E+03 «: 5.3E+04 nc 2.2E+02 nc 2.2E+03 n=
Z.1E+00 nc B.8E+00 nc 7.3E-01 nc .OE+00 nc

3.1E+00 nc 4.4E+01 nc 1.8E-01 ™ .8E+00 nc
3.1E+04 rc 1.0E+05 ™» 1.8E+03 no -8E+04 nc
6.1E+01 nc 8.8E+02 nc 3.7E+00 nc 3.6E+01 nc
4.4E+01 nc 1.5E+02 nc 9.1E+01 nc .5E+02 nc
3.1E+02 nc 4.4E+03 nc 1.8E+01 nc .BE+02 nc
6.1E-t-01 nc 8.8E+02 no 2.1E+OI nc 3.6E+OI nc

1.2E+02 t» 1.8E+03 nc 7.3E+00 nc 7.3E+01 «
1.1E+01 c. 5.4E+01 c. 1.5E-01 c. 1.5E-fOO c.
2.2E+04 nc «6b+04 ™s 3.7E+03 nc 6.1E+03 no
7.0E+01 no 23E+02 nc 1.1E+02 no 1.8E+02 «
2.0E+00 c. 1.0E+01 c. 2.8E-02 « 2.8E-01 c.
Z.7E+00 u 1.4E+01 ea 3.7E-02 01 3.7E-01 o«
6.1E+04 no 1.0E+05 m.x 3.7E+03 no 3.8E+04 no
3.1E+01 no 4.4E+02 no 1.8E+00 no 1.8E+01 no
6.1E+02 no B.BE+03 nc 3VE + 01 nc 3".6E + U2 no

6.1E+01 nc 88E+02 nc 3.7E+00 nc 36E+01 ™=
6.1E+01 no 8.8E+02 ne 3.7E+00 no 3.6E+01 no
2.6E+03 nc 8.8E+03 no 3.1E+03 ™= 5.2E+03 nc
1.9E+00 c. 9.9E+00 c. 2.7E-02 a, 2.7E-01 c.
3.7E+00 «• 1.9E+01 «• 5.2E-02 «• 5.2E-01 ov
1.1E+01 c« 5.4E+01 c» 1.5E-01 c« 1.5E+00 c«
6.7E+01 no 2.4EH02 nc 3.7E+OI no 6.1E+01 nc
8.9E+00 c. 2.1E+01 c. 4.1E+00 c. 4.3E-iOO c.
1.0E+01 re 1.5E+02 nc 6.2E-01 nc 6.2E+00 ™=
7.3E+03 nc 2.8E+04 nc t.OE+03 nc 1.9E+03 no
4.4E-01 <» 22E+00 c. 6.1E-03 c. 6.1E-02 o.
7.9E+02 nc Z.9E+03 nc 8.3E+01 nc 1.6E+02 nc
3.5E+01 nc 5.0E+02 no 2.1E+00 no 2.1E+01 no
2.2E+03 no 2.7E+03 ui 7.3E+02 nc 1.4E+03 no
1.5E+01 e« 7.5E+01 c» 2.0E-01 c. 2.0E+00 M
1.5E+01 nc 2.2E+02 no 9.1E-01 ^ 9 1E+00 ~
3.1E+03 no 4.4E+04 no 1.8E+02 no 1.8E+03 nc
3.1E+03 no 4.4E+04 no 1.8E<02 no 1.8E+03 nc
3.1E+02 n= 4.4E+03 nc 1.8E+01 no 1.8E+02 no
1.2E+03 no 1.8E+04 nc 7.3E+01 nc 7.3E+02 no
1.3E+02 nc 5.6E+02 no 4.2E+01 nc 6.0E+01 ™
6.8E+02 »i 6.6E+02 MI 2.6E+02 nc 4.3E+02 nc

3.1E+03 no 2.0E+01 nc/o.

9.2E+03 nc 1.0E+05 nu» 5.5E+02 nc 5.5E-f03 nc
1.5E+03 no 2.2E+04 no 9.1E+01 ™ 9.1E+02 nc
2.7E-Ot «• 1.4E+00 c. 3.7E-03 c. 3.7E-02 c.
1 2E+02 nc 1.8E+03 nc 7.3E+00 no 7.3E+01 nc
3.9E+02 no 1.0E+04 no 1.8E+02 no
61E+03 no 88E+04 no 3.7E+02 nc 3.6E+03 nc
1.2E+02 nc 1.8E+03 nc 7.3E+00 no • 7.3E+01 no
6.1E+03 no 8.8E+04 no 3.7E+02 no 3.6E+03 no
1.6E+03 ~ 4.1E+04 no 7.3E+02 nc
1.5E+02

2E+02 8E+00

2E-02 1E-03

2E-f01 8E-01

1E+02 7E+00

UI
-J



Koy IHHIS ncNCEA htHEAST »=WITHORAWN OeQlnai EPA DOCUMENTS r.ROUTE EXTRAPOLATION ca.CANCER PUG ncsNONCANCER PRO MI-SOIL SATURATION man.CEILING LIMIT '(whan nctlOOXMI "(when ncclOXcal

FOR PLANNING PURPOSES
TOXICITY INFORMATION CONTAMINANT PRELIMINARY REMEDIATION GOALS {PRO*) SOIL SCREENING LEVELS

V tkln
SFo RIOO SFI RIOI 0 ate. CAS No

1/(mo*g-d) (moAg-d) 1/(mp>g-d) (rop/Vgd) C ions
a4Eoi i o Nickel refinery dust
1 7E«oo i o 12035-72-2 Nickel subsulfldo

15EO3 II I5EO3 I 0 010 1929624
r«p Wain PIK3 Bjs«d on Want NOAEL (toa IRIS) 14797-55 6

t OE-OI > 10102 43 9
Tip Wal«f PRO Baa«d on Infant NOAEL (»• IPIS) 14797 65 0

57EO5 1 57E-05 h 0 010 86744
506-04 1 S7E-04 h 1 96-953

70EO2 h 70EO2 1 0 010 67209
ISElOO h 94C.OO h 0 0 10 59B70
MMI n 1.4r-01 i 0 010 55 WO

IOEOI 1 10EOI r 0 010 656 M 7
aoE-01 n aoOE-OJ r 0 010 100027

94E<OO > S7E«3 1 94EMX) h 57EO3 1 1 79409
546)00 1 56EIOO 1 924183
?6E<oo 2aE<oo o 010 me 54 7
1 5E«02 1 6Ei02 0 0 10 55 It 6

S1f»01 49E<01 0 010 62759
49EO3 4SCO3 0 010 86308
70E«OO 70E400 0 010 621-64-7

226i01 22E40I 0 010 10595 95 8
216*00 21E400 0 010 930-55?

10EO2 h IDE TO I 1 99081

IOE02 h IOE-02 r 1 9908-1
10E02 h IOEO2 r 1 99 99O
40E-02 1 40EO2 1 0 010 27314132

70EO4 1 70E-04 t 0 010 85509 19 9
30EO3 1 30EO3 t 0 010 32536 52O
SOE-02 1 50E02 r 0 010 2891 41 0
10EO3 h JOE -03 to On 152169
50EO2 1 50E-02 i 0 010 19044883
50EO3 i 50E-03 r 0 010 19888309

25EO2 1 25E-02 I 0 010 23135 22O
30E03 1 30EO3 1 0 0 10 42974-033
1 3E-O2 1 1 3E-02 I 0 0 10 70738 52 O

45C03 1 45E-03 I 0 010 4885147

«OEO3 h 80E03 10 010 58382
SOE-02 h SOEO2 i 0 010 111471-2

40EO2 1 40E-02 I 0 010 40467421

23E-0? h 23E-02 1 0 0 10 87843
20EO3 1 20C-03 I 0 0 10 32534818

80EO4 1 80EO4 I 0 0 10 808935
2AF-01 h 30E-03 1 26E-01 I 30E-03 i 0 010 82888
12EOI 1 30EO2 1 12EO1 I 30EO2 r 0 02S 07005

50E-04 » 0 7601-9O-3
SOE-0? i 50E-02 r 0 010 52845531
25E41 1 25EOI 1 0 010 13684634
BOE-O1 1 60EO1 r 0 010 loa-95-2
20C-O3 n 20EO3 r 0 010 92842
60EO3 1 80EO3 1 0 0 10 108452
1 9E-OI It 19E-01 r 0 010 106603
80E05 1 60E05 1 0 010 62384

I9EO3 h IBE03 I 0 0 10 90437

20E04 h 20EO4 I 0 010 290-022

20E42 1 20EO2 r 0 010 732116
30EO4 ti 66EO5 10 010 7803912

2 9C 03 1 7664 38 2
20E4S 1 0 7723 14«

Nilrapyrin
Nitrate
Nitric Oxide
Nitrite
2-Nitroanlllne
Nitrobenzene
Nilroiuranioin
\lilrolurazone
Nltroglycerln
Nilroguanidine
4-Nltrophenol
2-Nltropropane
N-Nilrosodl-n-Dulylamine
^•Nitrosodlethanolamine
N-Nltrosodlethylamine
N-Nilrosodimelhylamine
^J-Nitrosodlphenylamine
N-Nltroso dl-n-propylamine
N-Nnroso-N-methylethylamine
N-Nitrosopyrrolidine
m-Nltrotoluine
o-Niiroioiuene
9-Nltrotoluene
\lorflurazon
NuStar
Oclabromodiphenyl ether
Oclahydro 1357-lelranllto 1357- leliazoclne (HMX)
Oclamemylpyroptiosphoramtoe
Oryzalin
Oxadiazon
Oxamyl
Oxylluorfen
Paclobulrazol
Paraquat
Parathlon
Pebulale
Pendimethalin
Pentabromo-6-chloro cyclohexane
Penlabromodiphenyl ether
Penlachlorobenzene
Pentachloronltrobenzene
Pentachlorophenol
Hercniorate
Permethrin
Phenmedipham
Phenol
Phenolhiazine
m-Phenylenediamlne
p-Phenylenediamine
Phenytmercuric acetate
2-Phenylphenol
Phorate
Phosmet
Phosphlne
Phosphoric acid
Phosphorus (while) /

Reildtndal Industrial ArrWenl Air Tap Water
SoU(nvVfl) fioH(mgA(g) (m>/m»3) (ug4)

8.0E-03 <»
1.1E+04 c. 4.0E-03 c.

9.2E+01 IK 1.3E4-03 no 5.5E+00 nc 5.5t+01 nc
1.0E+04 nc

7.8E+03 nc 1.0E+05 ™, 36E+03 nc
1 .OE+Oa nc

3.5E+00 no 5.0E+01 nc 2.1E-01 nc 2.1E+00 nc

2.0E+01 nc 1.1E+02 nc 2.1E+00 nc 3.4E+00 nc
4.3t+03 nc 6.2E+04 nc 2.6E-f02 nc 2.6E+03 no
3.2E-01 c. 1.6E+00 c. 7.2E-04 « 4.5E-02 e.
3.5E+01 c. 1.8E+02 « 4.8E-01 c. 4.8E+00 c.
6.1E+03 nc B.BE+04 nc 3.7E+02 nc 3.6E+03 nc
4.9E+02 nc 7.0E+03 «= 2.9E+01 nc 2.9E+02 nc

7.2E-04 c. 1.2E-03 a
Z.4t-OZ c. 6.1E-02 ct 1.2E-03 « 2.0E-03 <x
1 7E-01 c, 88E-01 c. 2.4E-03 o 2.4E-02 «
3.2E-03 01 1.6E-02 c. 4.SE-OS c. 4.5E-04 c.
9.5E-03 o 4.8E-02 ca 1.4t-04 ca 1.3E-03 c.
9.9E+01 c. 50E+02 c, 1.4E+00 ca 1 4E+01 c.
6.9E-02 « 3.5E-01 c. 9.6E-04 c. 9.6E-03 c.
2.2b-02 ca l.lh-01 ca 3.1E-D4 ca 3.1h-03 ca
2.3E-01 ca 1.2E+00 ca 3.1E-03 c. 3 2E-02 ca
3.7E+02 nc 1.00E+03 »i 3.7E+01 no 6.1E+01 no
3.7E+02 nc 1.00t+03 MI 3.7E+01 nc 6.1E+01 nc
3.7E+02 nc 1.00E+03 «i 3.7E+01 ~ 6.1E+01
24E+03 nc 3.5E+04 nc 1.5E+02 no 1.5E+03 nc
4.3E+01 no 6.2E+02 nc 2.6h-t-00 ™ 2.6E4-01 nc
1.8E+02 nc 2.6E+03 « 1.1E+01 ™ .1E+02 nc
3.1E+03 nc 44E+04 nc 1 8E+02 nc .8E+03 nc
1.2E+02 nc 1.BE-V03 re 7.3E+00 nc .3E+01 nc
3.1E+03 nc 4.4E+04 nc 1.8E+02 nc .8E+03 nc

3.1E+02 nc 4.4E+03 nc 1.8E+01 nc 8E+02 nc
1.5E+03 nc 2.2E4-04 nc 9.1E+01 nc 9.1E+02 nc
1.8E+02 nc 2.6Et03 nc 1.1E+01 ™ 1.1E+02 nc
7.9E+02 no 1.1E+04 nc 4.7E+01 ™ 4.7E+02 nc
2.7E+02 nc 4.0E+03 nc 1.6E+01 nc 1.6E+02 nc
3.7E+02 ™ 5.3E+03 nc 2.2E+01 nc 2.2E+02 nc
3.1E+03 nc 4.4E+04 ™ 1.8E+02 nc 1.8E+03 nc
2.4E403 oc 3.5E+04 no l.SE-t-02 nc 1.5E+03 nc
2.1E+01 ca 1.1E+02 c. 2.9E-01 ca 2.9E+00 c.
1.2E+02 fx: 1.8E+03 nc 7.3E+00 ™ 7.3E+01 nc
4.9E+01 nc 7.0E+02 nc 2.9E+00 nc 2.9E+01 n=
1.9E+00 c.- 9.5E+00 c. 2.6E-02 «a 2.6E-01 c.
3.0E+00 ca 1.1E+01 ca 5.6E-02 ca 5.6E-01 ca
3.8h+01 nc 1.0E+03 nc 1.8E+01 nc

3.1E+03 nc 4.4E+04 « 1.8E+02 nc 1.8E+03 nc
1.5E+04 nc 1.0E+05 m., 9.1E+02 nc 9.1E+03 nc
3.7b+04 nc l.OE+05 ma< 2.2L+03 nc 2.2t+04 no
1.2E+02 nc 1.8E+03 ~ 7.3E+00 nc 7.3E+01 ~=
3.7E+02 no 5.3E+03 nc 2.2E+01 nc 2.2E+02 nc
1.2E+04 nc l.Ot+05 ma« b.9b+02 nc 6.9E4-03 nc

4.9E+00 nc 7.0E+01 nc 2.9E-01 nc 2.9E+00 nc
2.5E+02 « 1.3E+03 ca 3.5E+00 ca 3.5E+01 ca
1.2E+01 nc 1.8E+02 nc 7.3E-01 nc 7.3E+00 nc

1.2E+03 nc 1.8E+04 nc 7.3E+01 nc 7.3E+02 nc
1.8E+01 "- 2.6E+02 ™ 3.1E-01 nc 1.1E+01 ™

1 OE+01 nc

t.6E + 00 nc 4.1E+01 nc 7.3E-01 nc

Migration to around Water
DAF20 OAF1
(moAo) (moAg)

1E-01 7E-03

1E400 6E-02
5E-05 2E-06

3E-02 1E-03

1E+02 5h+00

/

in
oo
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Key: t=IRIS n=NQEA h=HEA3T x.WITHDRAWN o^Qlhflf EPA DOCUMENTS uROUTE EXTRAPOLATION C»»CANCER PRO nc-NQNCANCER PRG MUSOIL SATURATION max-CEILING LIMIT '(whaie nc < tQQXca) "(where nc < 1QXc.ll

FOR PLANNING PURPOSES
TOXICITY INFORMATION CONTAMINANT PRELIMINARY REMEDIATION GOALS (PRO«» SOIL SCREENING LEVELS

v «Mn
SFo RIDo 8FI RID! O at». CAS No

1/(mp/Vgd) (mn/Vg-d) (/(mo/Vg-d) (mn/l<g-d) C soils

IOEKPO h toEtoo c o oto 100:10 p-Phthallc acid

JOElOO 1 34EO2 h 0 010 65 44 0

7 OF -02 1 70EO2 ' 0 010 191802 1

IOE-02 1 10EO2 10 010 JJSOS 41-1

89E.OO h 7 Of -06 h 69E<00 70E«6 r 0 010

20E.OO 20E.OO 0 0 14 1338363

7.0E-02 70E-05 1 7.0C-O2 70E-05 r 0 014 12674-11-2

2.0E<00 20EKW 0 OH 11104262

1.0E<00 JOE .00 0 014 11141165

>.OE<00 JOEtW 0 014 53469219

7.0C.OO t.Of.Oi 0 014 12672296

1.0E400 20EO5 i 30EUX) 2 Of -05 . 0 014 11097691

>OE<«0 2.0E<00 0 014 11096 625

0 13

BOE02 1 60E02 c 1 63329

30E41 1 30EOI 1 \ 120127

73E«I n 3IEOI n 0 0 13 58553

73E-OI It 3IEO1 n 0 013 205-992

73EO2 n 3IEO2 n 0 0 13 207469

73E<00 1 3IEtOO n 0 0 13 50328

73E-03 n 31EO3 n 0 0 13 216O1-9

73E400 n 3IL.OO n 0 0 13 S3 70 3

40EO2 1 40E-02 1 0 013 20644O

40E-02 i 40EO2 I 1 66-737

73EO1 n 3IE41 n 0 0 13 19339-5

20EO2 i 86EO4 1 1 91203

30EO2 1 30EO2 f t 129000

I5E-01 i 90E-03 1 ISEO1 I 90E-03 r 0 010 67747-095

DOE -03 h 60EO3 1 0 010 26399360

ISE02 1 I5E02 I 0 010 1610-O4

40E-03 1 40E-03 1 0 010 7267-196

75E«? 1 75E-02 r 0 010 23950581

I3E-02 i 13EO2 1 0 010 1916167

50EO3 1 50E4U f 0 010 70S M 6

20E-02 1 20E-02 r 0 010 2312356

20E-03 1 20E-03 I 0 010 107197

20EO2 1 20E-02 I 0 010 139402

206 02 1 20E-02 i 0 010 122429

I3E02 1 13E02 1 0 010 60207901

10EOI 1 1 1EOI 1 1 96626

lOr-0? n IOEO2 > 1 103651

JOE. 01 h 20E«01 i 0 010 5 7 5 5 6

70EO1 h 70E-01 r 0 010 111-35-3

70EOI h 57E-01 i 0 010 107962

24FOI 1 66H>3 r 1 3EO2 1 66EO3 1 I 75569

25EOI 1 25E01 I 0 010 61335775

25E02 1 55E-02 r 0 010 51630 56 1

IOE-03 1 1 OE-03 r 0 010 11066-1

50E44 1 SOE-04 r 0 010 13593O3 6

I2C.OI h WE .01 i 0 010 91-27-5

MEOt 1 30E-03 i MEOt f 30F-O3 i 0 010 121624

30E-02 i 30E-02 I 0 010 10453666

SOF.07 h 50E-02 r 0 010 299643

40C43 1 4 OE-03 t 0 0 10 63794

25E-02 1 25E42 r 0 0 10 76567050

Phlhalic anhydride
'icloram
Plrimiphos-methyl
Polybrominated bipnenyls
Polychlorinated biphenyls (PCBs)
Aroclor1016
Arocior I'̂ i
Aroclor 1232
Arocior 1242
Arocior 124U
Arocior 1254
Arocior 1260

Polynuclear aromatic hydrocarbons (HAHs)
Acenaphthene
Anthracene
Benz|a)anthracene
Benzo|b]lluoranlhene
Benzojkllluoranlhene
"UAL-MOOIIleO PHU" (KEA, 18»4J

Benzolalpyrene
"CAL-Modllled PRO" (PEA, 1994)

Chrysene
"CAL-Modllled PRG" (PEA, 1994)

Dibenz|ah]anthracene
Fluoranlhene
Fluorene
lndeno[1 ,2,3-cd|pyrene
Naphthalene
Pyrene

Prochloraz
Prolluralin
Prometon
Promelryn
Pronamide
°ropachlor
Propanll
Propargile
Propargyl alcohol
Propazins
Propham
Proplconazole
Isopropylbenzene (Cumene)
n-Propylbenzene
Propylene glycol
Propylene glycol, monoethyl ether
Propylene glycol, monornelhyl ether
Propylene oxide
Pursuit
Pydrin
Pyridino
Quinalphos
Quinoline
ROX (Cyclonile)
Resmethrin
Ronnel
Rotenone
Savey

fl««ldanSal Induitrial AmUentAlr Ta^Walar
8oiltm»\o) 6oK(mg1<a) (up/mX5) (vtf)

61E+04 ™ 1-OE+05 m.. 3.7E+03 nc 36E+04 no
1.0E+05 nu« 1.0E+05 m.« 1.2E+02 nc 7.3E+04 nc
4.3E+03 nc 6.2E+04 nc 2.6E+02 nc 2.6E+03 nc
6.1E+02 nc 8.8E+03 nc 3.7E+01 ™= 3.6E+02 nc
5.5E-02 c." 2.8E-01 c.' 7.6E-04 a- 7.6E-03 c.-
2.2E-01 c. 1.0E+00 cj 3.4E-03 c. 3.4E-02 «
3.9E+00 nc 2.9E+01 c." 9.6E-02 c." 9.6E-01 a-
2.ZE-01 ca I.OE-fOO c. 3.4E-03 c. 3.4E-02 c.
2.2E-01 ca 1.0E+00 c. 3.4E-03 c. 3.4E-02 c.
2.2E-01 c. I.OE-fOO c. 3.4E-03 c. 3.4E-02 c.
2.Zt-01 <a I.OE-tOO ca 3.4E-03 oa 3.4E-02 c.
2.2E-01 c." 1.0E+00 ca- 3.4E-03 ca- 3.4E-02 ca-
2.2E-01 ca I.OE-fOO ca 3.4E-03 ca 3.4E-02 c.

3.7E+03 nc 3.8E+04 ™ 2.2E+02 nc 3.7E+02 no
2.2E+04 nc 1.0E+05 m» 1.1E+03 nc 1.8E+03 nc

6.2E-01 ca 2.9E4-00 c. 2.2E-02 ca 9.2E-02 ca
6.2E-01 ca 2.9E+00 c. 2.2E-02 c. 9.2E-02 c.
6.2E+00 ca 2.9E+01 c. 2.2E-01 ca 9.2E-01 «
6.1E-01
62E-02 ca 2.9E-01 c. 2.2E-03 c. 9.2E-03 c.

1 .5E-03
6.2t+01 ca 2.9E+02 ca 2.2E+00 ca 9.2E+00 ca
6.1E+00
6.2E-02 ca 2.9E-01 ca 2.2E-03 c. 9.2E-03 »
2.3t+03 nc 3'.dE+04 nc 1.5E-f02 no 1.5E+03 nc
2.6E+03 nc 3.3E+04 nc 1.5E+02 nc 2.4E+02 nc
6.2E-01 ca 2.9E+00 c. 2.2E-02 c. 9.2E-02 c.
5.6E+01 nc 1.9E+02 no 3.1E+00 nc 6.2E+00 nc
2.3E+03 nc 5.4E+04 nc 1.1E+02 no 1.8E+02 ™
3.2E+00 ca 1.6E+01 ca 4.5E-02 ca 4.5E-01 c.
3.7E+02 nc 5.3Ef03 nc 2.2E+01 no 2.2E+02 nc
9.2E+02 ™ 1.3E+04 n= 5.5E+01 nc 5.5E+02 nc
2.4E+02 nc 3.5E+03 nc 1.5E+01 nc 1.5E+02 nc
4.6E+03 nc 6 6E+04 no 2.7E+02 "j 2.7E+03 nc
7.9E+02 ~ 1.1E+04 nc 4.7E+01 nc 4.7E+02 nc
3.1E+02 nc 4.4Et03 nc I.8E+01 nc 1.8E+02 nc

1.2E+03 nc 1.8E+04 nc 7.3E+01 nc 7.3E+02 nc
1.2E+02 nc 1.8E+03 nc 7.3E+00 nc 7.3E+01 nc
1.2E+03 i« 1.8E+04 nc 7.3E+01 nc 7.3E+02 nc
1 2E+03 nc l.BE+04 nc 7.3E+01 nc 7.3E+02 nc
7.9E+02 nc 1.1E+04 nc 4.7E+01 no 4.7E+02 nc
1.6E+02 nc 5.2E+02 nc 4.0E+02 no 6.6E+02 no
1.4E4-02 nc 2.4E+02 ui 3.7E+01 nc 6.1E+01 nc
1.0E+05 n»« 1.0E+05 m»« 7.3E+04 nc 7.3E+05 nc
4.3E+04 nc 1.0E+05 ma< 2.6E+03 no 2.6E+04 nc
4.3E+04 nc 1.0E+05 m« 2.1E+03 ™ 2.6E+04 nc
1.9E+00 ca- 9.1E+00 ca- 5.2E-01 ca- 2.2E-01 ca

I.5E+04 no 1.0E+05 m« 9.1E+02 « 9.1E+03 nc
1.5t-f03 nc 2.2E+04 nc 9.1E+01 no 9.1E+02 nc

6.1E+01 nc 8.8E+02 nc 3.7E+00 nc 3.6E+01 nc

3.1E+01 no 4.4E102 nc 1.8E+00 no I.8E+01 nc

4.1E-02 ca 2.1E-OI ca 5.6E-04 ca 5.6E-03 ca
4.4E400 ca- 22E+01 ca 6.1E-02 ^ 6.IE-01 c.
1.8E+03 nc 2.6E+04 nc 1.1E + 02 nc t.1E+03 nc

3.1E+03 nc 4.4E+04 « 1.8E+02 nc 1.8E+03 nc
2.4E+02 nc 3.5E+03 no 1.5E401 no 1.5E+02 ™
1.5E+03 nc 2.2E+04 nc 9.1E+01 "= 9.1E+02 nc

Migrauon 10 around water
Off SO DAF1

<mc/V») (moAgl

6E+02 3E+01
1E+04 6E+02
2E+00 8E-02
5E+00 2E-01
5E+01 2E+00

8E+00 4E-01

2E+02 8E+00

2E+00 8E-02
4E+03 2E+02
6E+02 3E+01
tE+01 7E-01
8E+01 4E+00
4E+03 2E+02



Key: UIRIS n-NCEA h=HEAST i. WITHDRAWN p.Qlhar EPA DOCUMENTS r=RQUTE EXTRAPOLATION c»=CANCERPHG nc-NONCANCER PRO MUSOH. SATURATION max-CEILING LIMIT '(whoio nc<IQOXca) "(where. nc<10Xca)

FOR PLANNING PURPOSES
TOXICITY INFORMATION CONTAMINANT PRELIMINARY REMEDIATION QOAL8 (PROS) 8OJL SCREENING LEVELS

V ikln
SFo RlOo 8FI RID) 0 Ibt. CAS No.

Vfrng/kg-d) (mgfeg-d) l/fmoftg-d) (mg/kg-d) C softs
5 Of. 03 1 0 010 776300 S
50E-03 1 0 7762492
50E-03 h 0 010 630104

90E.02 1 90EOT 10 010 74051002
50E-03 1 0 7440224

I2EO1 h 50E-03 1 12EO1 r 20E-03 r 0 010 122-34-9
40E-03 1 406-03 I 0 010 26626226

27EOI h 30E-02 1 27EOI r 30E-02 I 0 0 10 148185
20E-OS 1 20EO5 r 0 010 152748

1 OE-03 h 1 OE-03 r 0 0 10 13718 28 8
60EOI 1 0 7440240
30E-04 1 30E-04 r 0 010 67240

20E41 1 29EOI 1 1 100425
25E-02 1 25E-02 i 0 010 66671 69O

1 5E«05 h 1 SE40S h 0 003 174601-6
70EO2 1 70E42 1 0 010 34014 It 1
20E-02 h 20E02 , 0 010 3363966
1 3EO2 1 1 3E-02 r 0 0 10 5902-51-2
2SE-05 h 25E-05 i 0 010 13071799
1 0E 03 1 1 0E-03 i 0 0 10 666 504
30E44 1 30E-04 t 0 010 05-94-3

26E-02 1 30E-02 I 26E02 1 30EO2 I 1 630206
20E-OI 1 f.OOE-02 n 20EOI 1 tOOE-OJ i 1 79345
52E02 n 10E-02 1 20E43 n 1 1EO1 n 1 127184

30E-02 1 3 Of 02 t 0 010 50902
20E<01 h 20E«OI r 0 0 10 5211251
24EO2 h 30E-02 1 24IT-O2 I 30EO2 I 0 010 961115

SOEO4 1 SOE-04 i 0 010 3669245
7JE-01 n I.1C-01 n 6.IE-U n 86EO2 n 0 010 109999

70EOS « 0 1314325
90E-05 1 0 563 66 6
60EO5 1 0 6533739
60EO5 1 0 7791 I2O
90CO5 1 0 1010745-1
90E-05 > 0 12039424
80E-05 1 0 74461(6
IOE-02 1 10E-02 I 0 010 26249776
10EOI n IOEOI i 0 010 N/A
30E-04 h 30E04 i 0 010 39196164
DOE -02 1 60EO2 r 0 010 23564 O5 8
50EO3 1 5 OF -03 (0 010 137-266

60E01 h 0
70E01 1 1 IE 01 li 1 106863

32EIOO h 3JE.OO r 0 0 10 95607
60EOI h 60E-OI 10 010 95705
20E-01 h 20E01 r 0 0 10 623405

2E-01 1 2E-01 i 0 0.10 106 49O
1 lEiOO i 1 lElOO i 0 010 6001352

75E03 1 75E03 r 0 010 66641256
I3E-0? 1 I3EO2 10 010 2303175
IOE-02 1 IOE02 i 0 010 62097-505
50E03 1 5 OE-03 c 0 010 615543
30E-O4 1 0 0 10 56-359

34E-0? h 34EO2 i 0 0 10 634935
20t-02 n /»fw r 0 G 10 336&350Z

10EO2 1 57E02 h 1 12062-1

35EO? n 29E<II n 1 71-556

aeienious Acid
Selenium
Selenourea
Selhoxydlm
Silver and compounds
Simazine
Sodium azide
Sodium dlelhyldilhlocarbamate
Sodium lluoroacelale
Sodium meiavanadale
Slronlium, stable
Strychnine
Slyrene
Systhane
2,3,7.8-TCDD (dioxin)
Tebulhluron
Temephos
Terbacil
Terbutos
Terbutryn
1 ,2,4,5-Telrachlorobenzene
1,1,1 ,2- 1 etrachloroelhane
1 ,1 ,2,2-Tetr«chloro«thane
Telrachloroelhylene (PCE)
"CAL-Moaiiiea HHU (PEA, msaj

2,3,4,6-Tetrachlorophenol
p,a,a,a-Tetrachlorololuene
Telracniorovinphos
Tetraethyldilhiopyrophosphale
Tetrahydroluran
Thallic oxide
Thallium acetate
Thallium carbonate
mamum cniorlde
Thallium nitrate
Thallium selenlte
Thallium sullate
Thiobencarb
Thiocyanale
Thioianox
Thiophanale-melhyl
Thlram
Tin (Inorganic, soo tribulyllin oxido (or organic tin)
Toluene
Toluene-2,4-diamine
Toluene-2,5-diamine
Toluene-2,6-diamine
p-Toluidlne
Toxapnene
Tralomethrin
Triallale
Triasulluron
1 ,2,4-Tribromobenzene
Tribulyllin oxide (TBTO)
2,4,6-Trichioroaniiine
2,4,6-Trlchloroanlllno hydrochloride
1 ,2.4-Trlchlorobenzene
1,1,1 -Trichloroelhane

Migration to Ground Water
R«*ld«ntlai Induslrlai AmblenlAIr TapWattr DAFM OAFI
6o«(rhoAo) Soil[r»Ag) (uo/rrr̂ ) )̂ (mgikg) (nW,)

3.1E+02 nc 4.4t+03 nc 1 .Bfc-f 02 no

3.9E+02 nc 1.0E+04 nc 1 8E + 02 nc

31E+02 nc 4.4E+03 nc 1.BE+02 no
5.5E-f03 nc 7.9E4-04 nc 3.3E+02 ne 3.3E+U3 nc
3.9E+02 nc 1.0E+04 nc 1.8E+02 nc
4.1E+00 e<- 21E+01 c. 5.6E-02 c. 5.6E-01 c.
2.4E+(J2 nc 3.5E+03 nc 1.5E+01 nc 1.5E+02 nc
1.8E+00 » 9.1E+00 « 2.5E-02 c. 2.5E-01 c.
1.2E+00 nc 1.8E+01 nc 7.3E-02 nc 7.3E-01 nc

6.1E+01 nc 8.8E+02 nc 3.7E+00 nc 3.6t+01 nc

4.7E404 nc 1.0E+05 ™, 22E+04 nc
I.8E+01 nc 2.6E+02 nc 1.1E+00 nc 1.1E+01 nc

1.7E+03 MI 1.7fc+03 «i 1.1E+03 no 1.6E+03 nc
1.5E+03 nc 2.2E+04 « 9.1E+01 nc 9.1E+02 *
3.9E-06 c. 2.7E-05 c. 4.5E-08 c. 4.5E-07 c.
4.3h+03 nc e.Zb+04 no Z.6E+02 no 2.6E+U3 K

1.2E+03 nc 1.8E4-04 nc 7.3E+01 nc 7.3E+02 nc

7.9E+02 nc 1.1E+04 nc 4.7E+01 nc 4.7E+02 nc
1.5E+00 nc 2.2E+01 nc 9.1E-02 nc 9.1E-01 nc
61E+01 nc 88E+02 nc 3.7E>00 nc 3.6E+01 nc

1.8E+01 nc 2.6E+02 nc 1.1E+00 nc 1.1E+01 nc

3.0E+00 c. 7.0E+00 c» 2.6E-01 ca 4.3L-01 a
3.8E-0) c. 9.0E-01 c. 3.3E-02 « 5.5E-02 c.
5.7E+00 c.- 1.9E+01 c.- 33E+00 c. 1.1E-fOO a

3.2E-01
1.8E+03 nc 2.6E+04 nc 1.1E+02 nc 1.1E+03 nc
2.4E-02 u 1.2E-01 u 3.4E-04 c. 3.4E-03 c.
2.0E+01 «• 1 Ot+02 cj 2.BE-01 o 2.8b+OO a,
3-IE+Ot nc 4.4E+02 nc 1.8E+00 nc 1.8E+01 nc
6.4E+01 c. 32E+02 c. 9.9E-01 u 8.8E+00 c.
5.5E+00 nc 1.4E+02 ™ 2.6E+00 nc
7.0E+00 nc 1.8E+02 nc 3.3E+00 nc
6.3E+00 no 1.6E+02 nc 2.9E+00 nc
6.3E4-00 nc 1.6E4-02 nc 2.9E+00 nc
7.0E+00 nc 1.8E+02 nc 3.3E+00 nc
7.0E+00 nc 1.8E+02 nc 3.3E+00 nc
6.3E+00 nc 1.6E-f02 no 2.9E>00 nc
6.1E+02 nc 8.8E+03 nc 3.7E+01 nc 3.6E+02 nc
6.1E+03 nc 1.0E+05 m.< 3.7E+02 no 3.6E+03 nc
1.8E+01 nc Z.6E+02 nc 1.1E+00 nc 1.1E+01 nc

4.9E+03 nc 7.0E+04 nc 2.9E+02 nc 2.9E+03 nc
3.1E+02 nc 4.4E+03 nc 1.8E+01 nc 1.8E+02 nc

4.7E+04 nc 1.0E+05 n». 2.2E+04 nc
5.2E+02 MI 5.2E+02 «i 4.0E+02 nc 7.2E+02 nc
1.5E-01 c. 7.7E-01 cj 2.1E-03 c. 2.1E-02 c.
3 7fc+04 nc 1 Ob+05 m» 2.2ht03 nc 2 2E+04 nc
1.2E+04 nc I.OEtOS nv,, 7.3E+02 nc 7.3E+03 no
26E+00 « 1.3E+01 c. 3.5E-02 c. 3.5E-01 c.
4.4E-01 u 2 Zt+00 u e.Ob-03 ca 6.1E-02 o
4.6E+02 « 8.6E+03 nc 2.7E+01 nc 2.7E+02 nc
7.9E+02 no 1.1E+04 no 4.7E+01 nc 4.7E+02 nc
B.1E+02 nc 8«h+03 no 3.7E+01 no 3.6E+02 nc
3.1E+02 nc 4.4E+03 no 1.8E+01 nc 1.8E + 02 nc

1.8E+01 nc 2.6E+02 nc 1.1E+01 no

1.4E+01 c. 7.3E+01 c. 2.0t-U1 a 2.0E+00 o
1.7Ei01 « B.SEiOl a 2.3E-01 u 2.3E+00 a
65E+02 no 3.00E+03 sai 2.1E+02 nc 1.9E+02 nc
V.7Et02 nc 1.4E+03 «ai 1.0h+03 no 7.9E402 nc

5E+00 3E-01

3E+01 2E+00

4E4-00 2E-01

3E-03 2E-04
6E-02 3E-03

7E-01 4E-01
7E-01 4E-01
7E-01 4E-01
7E-01 4E-01
7E-01 4E-01
7E-01 4E-01

1E+01 6E-01

3E+01 2E+00

5E+00 3E-01
2E+00 IE/7



Key: UiniS n-HCEA h=HEAST i^WITHDRAWN o-Olher EPA DOCUMENTS f=RQUTE EXTRAPOLATION ca-CANCER PRG nc=NONCANCER PRG sat=SOH SATURATION ma*^ CEILING LIMIT '(whoio nc < 100X ca) "(where PC < IPX ca)

FOR PLANNING PURPOSES
TOXICITY INFORMATION CONTAMINANT PRELIMINARY REMEDIATION GOALS (PRGt) SOIL SCREENING LEVELS

V 8km
SFo RIDO SFI RID) O abs. CAS No.

1/(mg/Vg-d) (ingA9-d) IftJmo/Vg-d) (nio/kgd) C soils
57E02 i <oron i seEOj i 4oEo3 i i 79005 1 ,1 ,2-Trichloroethana
1 1E« n 8 oE TO • OOEOS n soEos i i 79«i« Trichlorosthylene (TCE)

30E-OI 1 20EOI li 1 7SB94
101^4)1 i IOEO1 r 0 010 95954

1 1E-02 1 1 1EO2 1 O 0 10 6806 2
1 OEO2 1 1 0E-02 r 0 0 10 93 70 5
60EO3 1 60E03 i 0 010 93721
SOEO3 1 SOE4>3 1 1 6M77I

70E4OO h 60E-03 1 70E4OO f 50E«3 I 1 96184
50EO3 h 50E-03 r 1 98195
30E*OI 1 B6E«00 h 1 70131

30E-03 1 30E43 I 0 010 58I3BOB2
20E-03 r 20E03 1 1 121 44 B

77E03 i 7SE-03 i 7 7EO3 r 7 SP-03 r 0 010 I682O96
5 OE -02 n 17F03 n 1 95 63 6
50EO2 n 1 7P-03 n 1 108 G7-8

37E02 h 37E-02 I 0 0 10 512-501
3 OE 02 1 3 OE 02 I 0 0 10 M 35 4
IOEO? h IOEO2 i 0 0 to 479456

3E-0? i 50EO4 1 3E-02 r 50E-0< i 0 010 ll»907

70E-03 h 0 7440622
90EO3 1 0 1314 82-1
20E02 h 0 13701.70-7

IOEO3 1 IOE03 10 010 I9J9 77-7
25E«2 t 2 SE 02 i 0 010 50471446
10E<OO h S/E-02 i 1 IOSOJ4

1 IE-01 1 86EO4 r 1 IEOI h 66E-04 > 1 593602

IdEtOO li 30F-OI h 1 75O1-4
30E04 1 30E-04 i 0 010 81 SI 2

20E<00 1 20EOI i 1 010 1330207
30E-OI 1 0 7440686
JOE 04 1 0 131464-7

50EO2 1 SOE-02 r 0 010 12122677

Trichlorolluoromelhane
2,4,5-Trichlorophenol
2.4,6-Trlchlorophenol
2,4,5- 1 rlchlorophenoxyacetic Acid
2-(2,4,5-Trichlorophenoxy) proplonic acid
1 ,1 ,2-Tfichloropropane
1 ,2.3- 1 nchloropropana
1 ,2,3-Ttlchloropropene
1 ,1 ,2-Trichloro-1 ,2,2-lrilluoroelhane
Trldlphane
Trielhylamine
Trifluralin
1 ,2,4- 1 rimelhylbenzene
1 ,3,5-Trimelhylbenzeno
Trimelhyl phosphate
1 ,3,5-Trmilrobenzene
Trinitrophenylmethylnilramine
2,4,6-Trinilrololuene
vanadium
Vanadium pentoxide
Vanadium sullale
Vernam
Vlnclozolln
Vinyl acetate
Vinyl bromide (bromoethene)
Vinyl chloride
Warfarin
Xylenes
Zinc
Zinc phosphide
Zineb

Reddemlal Indoslrial AmNenlAIr Tap Water
Soil(mtfVo) 80(1(019*0) (utfnrV>3) (uol)

8.4E-01 cv 1.9E+00 a- 1.2E-01 c. 2.0E-01 «.
2.8E+00 c.- 6.1E+00 «• 1JE+00 «• 1.6E+00 »•
3.9E+02 nc 2.00E+03 ut 7.3E+02 K 1.3E+03 nc
6.1E+03 nc 8.8E+04 ~ 3.7E+02 ™= 3.6E+03 nc
4.4E+01 c. 2.2E+02 « 6.2E-01 « 6.1E+00 c.
6.1t-f02 nc B,8h+03 nc 3.7E+01 nc 3.6E+02 nc
4.9E+02 nc 70E+03 nc 2.9E+0) nc 2 9E+02 nc
1.5E+OI nc 5.1E+01 nc 1.8E+01 no 3.0E+01 nc
1.4E-03 ca 3.1E-03 o 9.6E-04 c* 1.6E-03 ei
1.2E+OI nc 3.9E+01 nc 1.8E+01 nc 3.0E+01 nc
5.6E+03 «t 5.6E+03 ui 3.1E+04 nc 5.9E+04 nc
1.8E+02 nc 2.6E+03 nc I.IE-fOI nc 1.1E+02 nc

2.3E+01 nc 8.8E + 01 nc 7.3E+00 nc 1.2E + 01 nc

6.3E+01 «•• 3.2E+02 c.- 8.7E-01 «• 8.7E+00 c.-
5.7E+00 MI 5.7E+00 »«i 6.2E+00 nc 1.2E+01 no
2.1E + 01 nc 7.0E + 01 nc 6.2E+00 nc 1.2E+01 nc

1.3E+01 o 6.7E+01 c. 1.8E-01 c. I.8E+00 «
1.8E+03 nc 2.6E+04 nc 1.1E+02 nc 1.1E403 nc
6.1E+02 nc 8.8E+03 nc 3.7E+01 nc 3.6E+02 nc
1.6E+01 a- 8.2E+0) c." 2.2E-01 «•• 2.2E+00 •»"
5.5E+02 »c 1.4E+04 nc 2.6E+02 nc
7.0E+02 nc 1.8E+04 nc 3.3E+02 nc
1.6Et03 nc 4.1E+04 nc 7.3E+02 no
6.1E4U1 nc B.BE+02 nc 3.7E+00 nc 3.6E + 01 nc

1.5E+03 nc 2.2E+04 nc 9.1E+01 nc 9.1E+02 nc
4.3E+02 nc 1.4E+03 nc 2.1E+02 nc 4.1E+02 nc
1.9E-01 a- 4.2E-01 cv 6.1E-02 «• I.Ofc-01 «•
2.2E-02 <* 4.9E-02 •» 2.2E-02 ^ 2.0E-02 c.
1.8E+01 nc 2.6E+02 nc 1.1E+00 nc 1.1Et01 «=
2.1E+02 MI 2.1E+02 MI 7.3E+02 nc 1.4E+03 nc
2.3E+04 nc 1.0E+05 nv,, 1.1E+04 nc
2.3E+01 n= 6.1E+02 nc 1.1E+01 ~=
3.1E+03 nc 4.4E+04 nc 1 .8E+02 nc 1.8E+03 nc

Migiallon to Oiound Water
OAF 20 DAF i
(mg/kg) (mglVt)

2E-02 9E-04
6E-02 3E-03

3E+02 1E+01
2E-01 8E-03

6E+03 3E+02
6E+03 3E+02
6E+03 3E+02

2E+02 8E+00

1E-02 7E-04

2E+02 1E+0)
1E+04 6E+02

>
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EPA Region III RBC Table 10/5/2000 1

Scw«* l>«lt H'MAtl A'HCAST A*«mM* w» Wlh»t*nlnv>ml9orHeA9T

Chemical

ACETALDEHYOE
ACETOCHLOR
ACETONE

ACETONITRILE

ACETOPHENONE

ACROLEIN
ACRYLAMIDE

ACRYLONITRILG
ALACHLOR

ALAR
ALDICARB

ALDICARB SULFONE
ALORIN

ALUMINUM
AMINODINITROTOLUENES

4-AMINOPYRIDINE
AMMONIA

ANILINE
ANTIMONY

ANTIMONY PENTOXIDE
ANTIMONY TETROXIDE
ANTIMONY TRIOXIDE

ARSENIC
ARSINE

ASSURE
ATRAZINE

AZOBENZENE

BARIUM

BAYGON
BAYTHROIO

BENTAZON
BENZALOEHYDE

BENZENE
BENZENE THIOL

BENZIDINE
BENZOICACIO

BENZYL ALCOHOL
BENZYL CHLORIDE

BERYLLIUM

BIPHENYL
BIS(2 CHLOROETHYL)ETHER

BISI2 CHLOROISOPROPYDETHER
BIS(CHLOROME THYL)E THER

BIS(2-ETHYLHEXYL)PHTHALATE
BORON

CAS

75071
34256621

67641

7505!
98662

107021
7906'

10713'
15972601

159684!
iieoe:

1646881
309002

742990!

50424!
7664411

6253:
7440361

1314601
1332611
130964'

744038:
776442

76578141
191224!

10333:
744039:

11426
6635937!

2505789(
100527

7143!
10896!

9267!
6585C

toosid
10044

744041
9252'

11144

10860
54288

11761
744042

RIDo

mgftgfd

2E-002 1
1 OOE 0011

1.00E-001 1

2 OOE-002 H
2 OOE 004 1

100E-003H
1 OOE-002 1

CSFo
Hmg/XgM

4 50E.OOO 1

5 40E-001 1
8 OOE-002 H

RIDI CSFI
mg/hg/d llmg/kj/d VOC

2S7E.003I 77E-003I y

y
1 7E-002 1 y

5.70E-006W y

5.70E-006 1 v
450E.OOOI

5 70E-OO4 1 2.40E-001 1 y

1.SOE-001 1
1 OOE 0031

1. OOE -003 I
3 OOE-005 I

1 OOE. 000 E

6 OOE-005 E
2 OOE-005 H

7.00E-003E

1 70E.001 1

5 70E-003 1

1.70E»001 1
1 OOE 003 E

2 B6E-002 1 y

2.90E-004 1
4 OOE-004 1

5 OOE -004 H

4 OOE-004 H
4 OOE-004 H

3 OOE-004 1

9 OOE 0031

3 506 002 1

7 OOE. 002 1

4 OOE 003 1
2 50E-002 1

3 OOE-002 1
1 OOE 001 1

3 OOE -003 E
1 OOE-005 H

3 OOE. 003 1

4 OOE. 0001

3 006-001 H

2 OOE 0031

S OOE-002 1

4 OOE-002 1

2 OOF -0021
9 OOE-002 1

1 50E '000 1

2 20E-001 H

1 IDE 001 1

5 5E-002 1

230E*002 1

0 17 1

1 IOE'000 1

7 OOE-002 H
220E.002 1

1 40E-002 1

570E-005I
1 51E.001 1

I.40E-005I y

1 10E-001I
1 40E-004 A

1 70E-003 E 2 90E-002 1 y

y
230E.002I

y

5.7E-006I J.40E-OOOI

y
1 IOE'0001 y

3SOE-002H y
220E-002I y

1 40E-002 E
5 70E 003 H

Rlik-baiod concentultom
Tap
walx
u«/l

16E.OOOC
73E.002N
6 1E«002 N

I2E.002N

4.2E-002N

42E-002N
1 5E-002 C

3 7E-002 C
8.4E-001 C

S5E.003N
3 7E.001 N

3.7E<001 N
3.9E-003C
37E«004N
22E»OOON

7 36-001 N
21E-002N

t 2E<001 C
15E.001N

1 8E.001 N
1-SE*001 N
1 3E-001N

4.6E-002 C
1.0E-001 N

3 3E*002 N

J.OE-001 C

61E-001C
26E.003N

1 5E.002H
9 1E> 002 N
1 1E.003H
37E.003N

3.2E-001 C
6 IE 002 N

2.9E-004C
I.8E.003N

1 1E.004N
6.2E-002 C

7.3E.001 N
30E.002N

9 6E-003 C

26E-001C
48E-005C

48E.OOOC
33E-003N

Amblont

ugJm3

8 1E-001 C
73E>OOIN
37E-002N

62E«001N

2.1E-002N

21E-002N

1.4E.003C

2 6E-002 C
78E-002C

556 1002 N
3.7E.OOON

37E.OOON
3.7E-004 C

3.7E<OOON
2 2E-001 N

7.3E-002 N
10E.002N

1 1E.OOON
1 5E.OOON

1.8E.OOON
1.5E.OOOH
2 1E-001 N
4 IE 004 C
6.1E-002 N
3 3E.001 N
2 6E-002 C

9.7E-002 C
5.1E-001 N

1 SEiOOl N
9 IE. 001 N
ME. 002 H
37E<002N

2.2E-001 C
37E-002N

27E005C
I5E-004N

1 1E.003N
3 7E-002 C

7.5E-004 C
1 8E>002N

57E-003C

1 8E-001 C
28E-005C

4 5E-OOI C
2 IE'001 N

Flih

2 7E*OOI N
1 4E«002 N

14E-002 N

27E.001 N
7 OE 004 C

S 8E-003 C
3.9E-002 C

20EI002 N
14E'OOON

14E-OOON
1 9E-004 C

1 1E> 003 N
8 IE 002 N

2 7E-002 N

55E-001 C
9.4E-001 N

6 6E-001 N
54E-001 N
S4E-OOI N
2 IE 003 C

1 2E«OOI N
1 4E-002 C

2.9E-002 C
9SE.001 N

54E>000 N
34E.OOI N
4 IE" 001 N
14E.002 N

5 7E-002 C
1 4E-002 N

1 4E 005 C
54E'003 N

4 1E-002 N
1 9E-00? C

27E-OOOM

66E.001 N
2 9E 003 C

4 5E 002 C
1 4E-005 C

23E-OOI C
1 2E.002 N

Soil

Induilflal

4 1E« 004 N
2 OE>005 N

2 OE.005 N

4 1E»004 N

1 3E«OOOC

1 IE- 001 C
7 2E.001 C

3 IE'003 N
2 OE»003 N

20E-003 N
3.4E-001 C

20E.006N
1 2E.002 N

4 IE. 001 N

1 OE-003 C
8 2E.002 N

1 OE.003 N
6 2E-002 N
82E-002 N

3 8E«000 C

1 8E'004 N
26E.001 C

5.2E«001 C
1 4E.005 N

82E.003 N
5 1E-004 N

6 1E-004 N
20E-005N

1 OE-002 C
2 OE'OOI N

2 5E 002 C
8 2E.006 N

6 1E< 005 N
34E.001 C

4 1E-003N

10E-005N
52E.OOOC

82E.OOI C
2 6E-002 C

4 IE* 002 C
1 BE" 005 N

Rojldonllal

1.6E.003 N
7.8E<003 N

7 BE" 003 N

1 6E-003 N
1 4E-001 C

12E.OOOC
80EIOOOC

1 2E.004 N

7.6E'001 N

7.8E<001 N
3 8E-002 C

78E.004 N
47E.OOO N
16E.OOO N

1 1E.002C 1
3.1E«001 N
39E-001 N
3 IE- 001 N
3 IE" 001 N

4 3E 001 C

7 OE'002 N
2 9E.OOO C

58E.OOO C
55E.003 N

3 IE'002 N
20E-003N

23E-003 N
7 BE. 003 N
1 2E.001 C
7.8E-001 N

2 BE 003 C
3 IE. 005 N
23E.004 N
3 8E< 000 C
1 6E.002 N
30E-003N

5 BE 001 C
9 IE .000 C
2 9E-003 C

46E.001 C
7 OE.003 N

Rtgton III SSLi
Soil, for groundwatar migration

OAF1

mgrVg

3 8E-004

1 2E-001

29E-002
1 1E-005

10E-005
37E006

74E-006
35E-004

1. OE-002

75E-003
3 8E-004

66E-003
66E-001

13E-001

4 4E-004

1.8E-003
1 IE. 002

90E009

OAF 20
mgftg

7.7E-003C

26E.OOON

9.6E-001 N
22E-004N

2 OE-004 N

7.4E-009 C

15E-004C
7.0E-003C

2.1E-001N

15E-001N

7.7E-003 C

1.4E-001C
1 3E.001N

2 6E-002 C

88E-003C

3 5E-002 C
21E.003N

1.8e-003C

44E.OOO
1 9E-005

58E<001
46E<000
22E-006

84E005
9 7E-009

I4E.002

8JE-001N

3.7E-004C

12E»003N
96E.001 N

44E-009C

1.7E-003C
I.9E-007C

29E.003C

cr\
v/i



EPA Region III RBC Table 10/5/2000 2

SMC4I I'ftiaH-rCABI A>HCAIfAltomMtW>Wlh*tMllitmllVS«HCA9T

Chemical

BROMOOrCHLOROMETHANE

BROMOETHENE

"BROMOFORM

BROMOMETHANE

BROMOPH03

1.3-BUTADIENE

t-BUTANCH.

BUTYLBENZYLPHTHALATE

BUTYLATE

N-BUTYLBENZENE
SEC-BUTYL BENZENE

TERT-BUTYLBENZENE

CADMIUM-WATER

CADMIUM-FOOD

CAPROLACTAM

CARBARYL

CARBON DISULFIDE

CARBON TETRACHLORIDE

CARBOSULFAN

CHLORAL HYDRATE

CHLORANIL

CHLOROANE

CHLORINE

CHLORINE DIOXIDE

CHLOROACETIC ACID

4-CHIOROANILINE

CHLOROBENZENE

CHLOROBENZILATE

P-CHLOROBENZCHC ACID

2-CHLORO-1.3-BUTADIENE

I-CHLOROBUTANE
1-CHLORO-I.1-OIFLUOROE THANE

CHLOROOIFLUOROMETHANE

CHLOROE THANE

CHLOROFORM

CHLOROMETHANE

4-CHLORO-2-METHYLANILINE

BETA-CHLORONAPHTHALENE

O-CHLORONITROBENZENE

P-CHLORONITROBENZENE

2-CHLOROPHENOL

2-CHLOROPROPANE

O-CHLOROTOLUENE

CHLORPYRIFOS

CHLORPYRIF OS METHYL

CAS

7527-

59360!

7525!

74831

210496:

108991

71361

85681

200641!

104511
135961

98061

744043!

744043!

10560!

6325:

75151

5923:

SS28514I

302 17(

11675:
5774(

778250!
1004904-

79111
106471

108907

610151

7411:

126991

10969:

7568:

7545<

7500:
6766:

7467:

9569:

91567

6873:

10000!

95571

75291

95491

29216C

659813(

RIDo CSFo

mgAg/d Umj/kfl

RIDI CSFI

d mgAg/d 1/mgrkg/d VOC

2.006-002 1 6 20E-002 1 y

66E-004I 1 106-001 H y

2.00E-002I 790E-003I 3806-0031

1.40E-003I

5.00E-003 H

1.40E-003I y

180E.OOOH y

1 OOE-OOI 1

2.00E-001 1

5.006-002 1

4. OOE -002 E
4 OOE-002 E

4. OOE 002 E
6 OOE 004 1

1006-0031

5.00E-001 1

y
y
y

57E-005E 6.30E«OOOI

57E-005E 630E<OOOI

1 OOE-OOI 1

1006-0011 2 OOE-OOI 1 y

7.00E-004I 130E-001I 5.7IE-004E 5 30E-002 1 y

1 OOE-002 1

1 OOE-OOI 1

4 OOE-OOI H

5006-0041 3SE-001I 200E-004I 35E-OOII

1 OOE-OOI 1 57E-005E y

5 706 0051 y

2 OOE-003 H

4 OOE-003 1

2 OOE-002 1 17E-002E y

2.00E-002I 2 706-001 H 2.70E-001 H

2 OOE 001 H
2 OOE-002 A 2 OOE-003 H y

4 OOE-OOI H y
140E*001I y

1 406-001 1 y

40060016 2 906 003 E 290E-OOOI y

1 0OE 0021 610E-003I 86E-005E 810E002I y

1.30E-002H 6.6E-002E 3.56-003 E y

5806001 H

B OOE-002 1 y

2 50E-002 H y

1 80E-002 H y

5 OOE -0031 y

2 906-002 H y

2 OOE 0021

3 OOE-003 1
1 OOE 002 H

y

Risk-based concenlraltons

Tap

walar

ug/l

1 7E-001 C

1.1E-001 C

6 56. 000 C

6 56*000 N
1 86'002N

7.06-003 C

3.7E.003N

7 36. 003 N

1. 66*003 N

2.4E.002 N

2 46*002 N

2.4E.002 N

1.8E.001 N

3 7E.001 N

1.8E.004N

3.7E-003N

1 OE-003 N

I.OE-001 C
3 76-002 N

37E.003H

1.7E-OOI C

19E-OOIC

42E-001M

4 2E-001 N

73EI001N

15E.002N

1.1E-002N

2.5E-OOI C

73E-003N

14E.001N

24E-003N

lOE'OOSN

1.06-005N

36E.OOOC

1.SE-001C 1

2.1E.OOOC

1 2E-001 C

49E.002N

4.2E-001 C

5 9E-001 C

3 06 .001 N

2 IE" 002 N

I2E<002N

1 1E-002N

3 7E«002 N

Amblenl

air

ug/m3

10E-001C

5 7E-002 C

19E-OOOC

5 1E» 000 N
I8E-001N

3.SE-003 C

37E.002N

7.3E.002N

1.8E.002N

1. 56*002 N

1.5E'002N

1.5E.002N

9.9E-004 C

9.9E-004 C

1.6E.003N

3.7E.002N

73E.002N

1 26-001 C

3 7E-001 N

3.7E.002N

1.6E-002C

1 66-002 C

21E-001N

2 16-001 N

73E*OOON

1 5E*001 N

6 2E-001 N

23E-002C

7 36 -002 N

73E-OOON

1 5E.003 N

5 IE. 004 N

5 1E«004 N

22E*OOOC

7.7E-002C 1

1.8E.OOOC

1 1E-002C

29E*002N

2.5E-OOI C

3 5E-001 C

IBE'OOIN

1 IE. 002 M

73E-001N

1 IE-OOIN

3 76 -001 N

Flih

molkg

5 IE 002 C

4 OE-001 C

I9E-OOON

68E-OOON

1 4E-002 N

2 76-002 N

68E.001 N

54E.OOI N

546*001 N

546.001 N

6 6E-001 N

1 4E>000 N

66E.002 N

1 46-002 N

14E-002 N

2 4E-002 C

1 4E-001 N

1 4E-002 N

7.9E 003 C
9 OE-003 C

1 4E-002 N

2 7E-000 N

54E.OOO N

27E-001 N

1 2E-002 C

27E-002 N

2 7E-OOI N

S4E-002 N

1 1E-OOOC

5.2E 001 C

24E-OOI C

54E003C

1 IE <002 N

1 3E-OOI C
1 BE 001 C

6 BE" 000 N

27E-001 N

4 IE -000 H

I4E<001 N

Soil

Induilrlal

9 2E-001 C

7 2E-002 C

2 96-003 N

1 OE«004 N

2 06-005 N

4 16.005 N

106. 005 N

626-004 N

8 2E-004 N

8 2E-OO4 N

1 OE-003 N

2 OE.003 N

1.0E<006N

2 OE.005 N

2 OE-005 N

4 46-001 C

2 06-004 N

2 06-005 N

1 4E-OOI C

1 6E-OOI C

2 OE.005 N

4 IE. 003 N
B2E.003N

4 IE. 004 N
2 IE. 001 C

4 IE-005N

416-004 N

82E-005 N

2 OE-003 C

9.4E.002 C

4 4E-002 C

99E-OOOC

I6E-005N

2 3E-002 C

32E.002C

1 06-004 N

4 1E<004 N

6 16-003 N

2 06.004 N

RMldanllal

1 OE'001 C

8 16.001 C

1 IE. 002 N
396.002 N

78E-003 N

1 66.004 N

39E-003 N

3 IE-003 N

3 IE-003 N

3. IE -003 N
3.96.001 N

7.8E.OOI N

396.004 N

7 66.003 N

7 86. 003 N

4 96-000 C

7 6E-002 N

7 6E-003 N

1 6E-000 C

16E.OOOC

7 6E-003 N

1 6E-002 N

3 IE-002 N

1 6E"003 N

24E.OOO C

1 6E-004 N

1 6E-003 N

3 1E-004 N

22E.002C

1 OE-002 C 1

4 9E«001 C

1 IE- 000 C
63E.003 N

2 6E.001 C

356-001 C

39E-002 N

1 6E.003 N

2 3E.002 N

7 BE -002 N

RMton III SSLI

Soil, lor groundwatar migration

DAF1

5.4E-005

546-005

336-003

2 IE 003

39E-006

78E-001

84E.002

OAF 20
moykg

1 1E-003C

1. IE-003 C

9.7E-002 C

41E-002N

7.6C-005C

1.8E.001 N

1.7E.004N

1.4E.OOO

27E>000

I.5E-000

95E-001

1 1E-004

2.7E.001N

55E-001N

3.0E.001 N

1 9E.001 N

2 IE-003 C

46E-002

4 6E-002

4 OE-002

1 36-003

6 OE-003

IOE.OOO

7 OE'001

706.001

96E-004

4SE-005
5 26-004

I6E.OOO

66E002

9 2E-001 C

9.7E-001 N

6 OE-001 N
2 76-002 C

1.2E-001N

2 OE.OOI N

1.4E<003N

14E.003N

1.9E-002C

6.9E-004 C

1. OE-002 C

3 26*001 N

t 3E.OOON

65E-002 I3E-OOON

32E'000 6 3E» 001 N

I
.̂
CT>
O1
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SOWMI l»ntSH-«ASI A'HEAltMMnM* Vr •mh***ntiCTnHl3o>HCA3l
E • E*>ANeCA»l*ifclonllvlhMO>ol»«(

Clamlctl

CHROMIUM IN
CHROMIUM VI
COBALT

COKE OVEN EMISSIONS (COAL TAR)
COPPER

CROTONALDEHYDE
CUMENE

CYANIDE (FREE)
CALCIUM CYANIDE

COPPER CYANIDE
CYANAZINE

CYANOGEN

CYANOGEN BROMIDE

CYANOGEN CHLORIDE
HYDROGEN CYANIDE

POTASSIUM CYANIDE
POTASSIUM SILVER CYANIDE

SILVER CYANIDE
SODIUM CYANIDE

THIOCYANATE
ZINC CYANIDE
CYCLOHEXANONE

CYHALOTHRIN/KARATE
CYPERMETHRIN

DACTHAL
DAIAPON

ODD

DDE

DOT

DIA2INON

OIBENZOFURAN
1.4 DIBROMOBENZENE

DIBROMCCHIOROMETHANE
1 .2-DIBROMO-3-CHLOROPROPANE

1.2-OIBROMOETHANE
DIBUIYLPHTHALATE

DICAMBA

1.2-DICHLOROBENZ6NE

1.3-OICHLOROB6NZENE
1.4-DICHLOROBENZENE
S.r-OICHLOROBENZIDINE

1.4 OICHLORO-2-BUTENE
DICHLORODIFLUOROMETHANE
I.I.OICHLOROE THANE
1.2-DICHLOROE THANE

CAS

160«S«31
1854029!
744048'
800745;
7440WI

123731
88821

8712!
692011

944«2:
2172546!

4601*!
60668:

50677.

74901

151501
5066H

506641
14333!

95721
10894

•8085851
52315071

186132
75991

72641
72S5(

5029:
33341!

13264!
I0637(

12448
96121

10693'
8474!

1918001
9550

54173
106467
91941

7644K
7571!

7534:

10706;

RIDo CSFo RIDI CSFI
raoAoM l/mo/lio/d mo/kgAt 1/mgftg/d VOC

1606*0001
3 006-0031 300E-005I 4 10E.001 H
6 OOE-002 E

2 2 1
4 OOE 002 H

1.90E<000 H y
1006-0011 1.106-0011 y

2 006 002 1
4E-002 1

5006.0031
200E.003H 840E-001 H

4 OOE-002 1 y
9 OOE-002 1

5 OOE. 002 1

2 OOE. 002 1 6.60E-004 1 y

5 OOE 002 1

2.006 001 1

1.00E-OOI 1
4 OOE-002 1

5 OOE -002 E
5 OOE-002 1
500E«OOOI

5 006-0031
1.00E-002I

1 006-002 1
3 OOE. 002 1

240E-001 1
3 406 001 1

5 OOE 0041 340E-OOII 3.40E 001 1
9 OOE 004 H

4 OOE 003 E y

1 OOE-002 1

2 OOE 002 1 8.406-002 1 y
MOE'OOOH 570E-009I 2 40E-003 H y

850E.OOM 570E-005H 7 60E-OOI 1 y
100C 001 1

3 OOE-002 1
90060021 y

9 OOE 004 E y

3 OOE-002 E 2 406 002 H 2 29E-001 1 22E-002E y
4 50E-001 1

930E*OOOH y

2 OOE 0011 5 OOE-002 A y

1 OOF-001 H 1 40E-001 A y
3 OOE 002 E 910E002I 140E-003E 9106-0021 y

Tap

water
ug/l

656*004N
1.1E«002N
2.2E*003N

1.6E-003N

8.8E-003C
6.6E<002 N

7 36*002 N
15E*003N

1 86-002 N
8 06-002 C

2.4E*002N
336<003N

18E*003N
8.26*000 N

1.86*003N
7.3E*003N

3.7E.003N
15E*003N

1.86*003 N
1.6E*003N
I.8E.005N

1.66*002 N
3 7E-002 N

37E*002N
1.1E»003N

2.86-001 C
2.06-001 C

2.0E-001 C
3.3E«001 N

2.46*001 N
3 76*002 N

1.36-001 C
4.7E-002C 1
75E-004C

3.76<003 N

1.16.003N
5.6E*002N

55E>OOON

4 7E-001 C
1 5E-001 C

1.36-003 C
3 56*002 N

SOE.002M

1 26-001 C

Risk-based concantrallons
Ambient

all
uglm3

5 66*003 N
1 56-004 C

22E>002N

2 86-003 C
1.5E<002N

3.36-003 C
40E-002N

7.3E<001N
1 56*002 N

1.6E*001N
75E-003C

15E-002N

336<002N

18E-002N
3.1E-OOON

18E-002N
7.36>002N
3.7E-002N
1 SE>002N

16E>002N
1.86*002 N
1.86*004 N

1.66*001 N
3 7E«001 N
3 7E*OOI N
1 1E*002N

2.6E-002C
1. 86-002 C

1.6E-002C
3.3E*OOON

1.56*001 N
37E*001 N

75E-002C
2 IE 001 N

62E-003C
37E*002N

1 IE>002N
33E*002N

3.3E*OOON
2.8E-001 C
1 4E-002 C

67E-004C
1.8E*002N

5 IE. 002 N
6 96-002 C

Flih

019*9

20E*003 N
4.16*000 N
81E*001 N

54E*001 N

1.7E-003C
1.46*002 N

27E-OOI N
54E*001 N

eee*oooN
3 BE 003 C

54E*001 N
1 2E*002 N

68E'001 N

27E*001 N

OBE'OOI N
27E*002 M
14E-002H
S4E*001 N

68E*001 N
666*001 N
6 8E*003 N

6.86<OOON
1 4E.OOI N

14E*001 N
4 1E.001 N

1 3E-002 C
9 3E-003 C

9 3E-003 C
1 2E<000 N

54E*OOON
1 4E.001 N

3 8E-002 C
2 3E 003 C
37E 005 C
1 4E*002 N

4 IE '001 N
1 2E«002 N

1 2E*OOON
1 3E-001 C
7 OE-003 C

27E1002 N

14E'002N

3 5E-002 C

Soil

Indultdal

mgfhg

3 IE. 006 N
6. IE. 003 N
1 2E.005 N

6 26*004 N

30E.OOOC
2.06*005 N

4.16*004 N
8 2E.004 N

1 06*004 N
6 86*000 C

B2E.004 N
1 8E.005 N

1 OE.005 N
4.16*004 N

1 OE.005 N
4 IE. 005 N

2.06*005 N
62E.004 N

10E.005N

1.06*005 N
1 06*007 N

1.0E*OO4 N
2 OE.004 N

2 OE.004 N

616*004 N

24E.001 C

1.76*001 C

1 76*001 C
1 BE«003 N

8 26*003 N
2 OE.004 N

6.8E*001 C
4 IE. 000 C
6 7E-002 C
20E*005N

6 IE'004 N
1 86*005 N

1. 8E> 003 N
2 4C*002 C
1 3E.001 C

4 IE* 005 N

20E-005 N
63E-001 C

Reildenllal
mgftg

1 26*005 N
2.36*002 N
4 76*003 N

3 16*003 N

3 4E-001 C

7.86*003 N

1.66*003 N
3 16*003 N

396*002 N
7 6E-001 C

31E.003N

7.0E*003 N

39E.003 N

1.66*003 N

39E*003 N
1 66*004 N

7.86*003 N
3 IE" 003 N

39E*003N

39E*003N
396*005 N

3.9E*002 N
7 8E.002 N

7 86*002 N
2 3E*003 N

27E.OOOC

1.9E-OOOC

1.96*000 C
7 OE.001 N

3.16*002 N
7 BE '002 N

7.6E*OOOC
4 6E-001 C
7 5E 003 C
76E*003N

2 36*003 N
70E*003 N

7 OE'001 N
2.76*001 C
14F..OOOC

1 6E*004 N

78E*003 N
7 OE.OOO C

Region III SSLl
Soil, (or gnMirvdwalw migration

DAF 1

mg*g

98E.007
2. IE. 000

5.3E-002

1.SE-OOS
326*000

74E*000

26E-005

1. IE 001

316*001

1 1E.002
61E«OOI

35E001

S.CE-D01

166*000

566-002
2.1E-002

3.8E-001

4.1E-OOJ
44E 005

4.3E-007

2.SE*002

226-001
46E-001

4.46-003
36E-004
2 5E-004

40E-007
55E001

236-001

52E-005

DAF 20
mgAg

2.0E*009N
42E-001N

1.1E*004N

3.1E.004C
6.4E*001 N

15E*002N

5.3E-004C

2.2E*OOON

6 2E>002 N

2.3E*003N
1.2E*003N

7. IE. 000 N

1. 16*001 C
3.9E*001 C

1 2E.OOOC

4 3E-OOI N

7.76*000 N

8 3E-004 C
67E-004C

85E-008C
S.OE*003N

4.96*000 N
9.36*000 N

8 76-002 N
71E-003C
4 9E-003 C

6 06-008 C
1.1E*OOIN

45E-OOON

1. 06-003 C

Ol
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Chtmlcal

1 . 1 -DICHLOROE THENE
CIS- 1.2-DICHLOROETHENE
TRANS-1.2-DICHLOROETHENE

TOTAL 1.2-DICHLOROETHENE
2.4-DICHLOROPHENOL

2.4-D
4 (2.4 DICHLOROPHENOXY)BUTYRIC ACID

1 .2-DICHLOROPROPANE

2.J-DICHLOROPROPANOL

"1,3-DICHLOROPROPENE
DICMLORVOS

DKOFC4.
DICYCLOPENTADIENE
DIELORIN

DIESEL EMISSIONS

DIETHYIPHTHALATE
DIETHYLENE OLYCOL. MONOBUTYL ETHER

DIETHYLENE OLYCOL. MONOETHYL ETHER
DI(2-ETHYLHEXYL)ADIPATE

DIETHYLSTILBESTROL
DIFENZOQUAT (AVENGE)
1.1-OIFLUOROETHANE

DIISOPROPYL METHYLPHOSPHONATE (OIMP)

S.S'-DIMETHOXYBENZIDINE

DIMETHYL AMINE
2.4-DIMETHYLANILINE HYOROCHLORIDE

2.4-OIMETHYLANILINE
N.N-OIMETHYLANILINE
3.3' DIMETHYLBENZIDINE
1.1 DIMETHYLHYORAZINE

1 .2-OIMETHYLHYORA2INE
2, 4 DIMETHYL PHENOL

2>OIME THYLPHENOL
3,4-DIMETHYLPHENOL

DIMETHYLPHTHALATE
1,2 DINITROflENZENE

1.3 DINITROBENZENE
1.4-DINITROBENZENE

4.6 DINITRO-O CYCLOH6XYL PHENOL
4.6 DINITRO-2-METHYLPHENOL

2.4 DINITROPHENOl

DINITROTOLUENE MIX
2.4 OINITROTOLUENE
2.6 DINITROTOLUENE

DINOSEB

CAS

7635.
19659!
1S660!

54059(
1208):

94787
94821

7867!

616231

6427S(
62737

11532:
77731

6057

8466:
11234!

111901
10323

5653
43222481

7537<

144S7SI
11990'

12440;
2143696'

9968
12169)

11993)
57147

940731
105671

57628
95651

13111:
528291

99651
10025

13189!
53452

5128!

12114;
60620:
8885

RIDo
mg/kgtt

9 OOE-003 1
100E-002H
2 OOE 002 1

9 OOE-003 H
3 OOE 0031

I.OOE-0021
8E-003 1

3 OOE-003 1

3.00E-002 1
9E 004 1

3E-002 H

9 OOE-005 1

800E-001 1

2 OOE. 000 H

6 OOE 001 1

800E-002I

8006-0021

CSFo RIOI CSFI
1/mgfltgM mgftgfd 1/mg/kg/d VOC

6 OOE 001 1 1.78E-001I y

y

y
y

680E-002H 1.14E-003I y

100E-001I 571E-003I 1.00E-002I y
0291 143E-004I

4.4E-001 W
6 OOE-005 A y

leoEiooi i i eoE.ooi i
1.40E-003I

5 70E-003 H

1 20E 003 1
4 70E>003 H

IIOE'OOII y

1 40E-002 H

5 70E-008 W y
580E-001 H

7 SOE-OOI H
2 OOE-003 1

2 OOE -0021

6 OOE 004 1

920E.OOOH
260E"OOOW 350E-OOOW

370E'OOI W 370EXX11 W

1 OOE-003 1

1 OOE* 001 W
4 OOE -004 H

100E-004I
4 OOE -004 H

2 OOE 0031

1 OOE 004 E

2 OOE 0031

680E 001 1
2 OOE-003 1
1 OOE 003 H

1 OOE-003 1

Rltk-bHtd conunlialloni

T«P
walar

4.4E 002 C
6 1E> 001 N
12E.002N

5 JE.001 N
1 1E< 002 N
37E-002N
29E<002N

1K-001C
1 1E.002N

4 4E-001 C

2 3E-OOI C

1.9E-001 C
4.4E-001 N

4 2E-003 C

2 8E.004 N

7.3E-004 N
56E.001 C

1.4E-005C
29E.003N
BOE<004N

29E"003N
4 BE" 000 C
4 JE 002 N
1 2E-001 C

8KE-002C
7 3E-001 N

7.3E 003 C
2.6E-002 C

1.8E-003C
73E-002N

2 2E-001 N
37E.001N

37E.005N

1.9E<001 N

37E.OOON

1.5E-001 N

7.3E«001 N
37E.OOON
73E-001N

9.8E-002 C
73E.001N

37E.001N
37E-001N

Amblant

3.6E-002 C
37E.001N
7.3E.001N

3 36.001 N
1 1E-001N

3.7E-001N
29E.001N

9 2E-002 C
1.1E-001N

6 3E-001 C
2 2E-002 C

1.4E-002 C
2 2E-001 N
3 8E-004 C
5.1E.OOON

29E.003N
2 IE. 001 N
7.3E.003N

52E.OOOC

1.3E-006C
29E.002N

4.0E<004N

29E-002N

4.9E-001 C
21E-002N
1 1E-002C

6 3E-003 C
7.3E.OOON

6 BE 004 C
1.8E-003C

17E004C
73E.001N

22E-OOON
37E.OOON

37E.004N

1.5E.OOON

3 7E-001 N
ISE'OOON

73E.OOON

3.7E-001 N
73E<OOON

9 2E-003 C
73E«OOON

37E.OOON

37E'OOON

Flih
mgftg

5 3E-003 C
1 4E.001 N
2 7E-001 N

1 2E-001 N
41E.OOON

1 4E.001 N
1 1E-001 N

4 6E-002 C
4. IE- 000 N

3 2E 002 C
1 IE 002 C

7 2E-003 C
4 IE. 001 N
20E-004 C

1 1E.003N

27E.003N
26E-OOO C

6 7E 007 C
t 1E«002 N

1. IE '002 N
2 3E 001 C

5 4E-003 C

4 2E-003 C
27E'OOON

3 IE 004 C
1 2E-003 C

8 5E-005 C
2 7E-001 N
8 IE 001 N
1 4E'000 N

14E>004 N

5 4E-OOI N

1 4E 001 N
54E 001 N
27E'OOON

1 4E 001 N
27E.OOON

4 6E-003 C
2 7E "000 N
I4E.OOON
1 4E'OOON

Soil

Induslrial

8 5E-000 C
2 OE.004 N
4 IE. 004 N
1 BE. 004 N
6 IE. 003 N
2 OE'004 N
1 6E.004 N

84E.001 C

6 1E-003 N

5 7E.001 C
2 OE.OOI C

1 3E.001 C
6 1E> 004 N
36E-OOI C

1.6E.006 N

4 IE. 008 N
4 8E.003 C

1 2E-003 C
1 6E.005 N

1 6E-005 N
4 IE. 002 C

9 9E>000 C
76E.OOOC
4 1E*003 N

62E 001 C
22E-OOOC

1 5E-OOI C
4 IE" 004 N
1 2E.003N
20E-003N

20E.007 N

6.2E*002 N
20E.002N

8 2E.002 N

4 IE. 003 N
20E-002 N
4 IE" 003 N

B4E-OOOC
4 IE. 003 N

? OF. 003 N
20E*003 N

RoildenlHI

1 1E.OOOC
7 BE. 002 N
1.6E.003 N

7 06«002 N
2 3E.002 N

7 .BE. 002 N
6 3E-002 N

94E.OOOC

2 3E»002 N

6 4E.OOO C
2 2E.OOO C

18E.OOOC
2 3E.003 N

4 OE-002 C

63E.004 N

1 6E.005 N
53E.002 C

1 4E-004 C

6 3E<003 N

6 3E.003 N
J6E-001 C

1 IE. 000 C
8.5E-001 C
I.6E'002 N

69E-002C
2.5E-001 C

1 7E-002 C
16E.003N
4 7E-001 N
78E.OOI N

7BE.005 N

3 IE'001 N

76E.OOON
3 IE. 001 N

1 6E.002 N

78E«OOON
16E.002N

94E-001 C
1 6E-002 N

76E.001 N
78E-OOI N

Reoton III SSLl
Soil, tor groundwaler migration
OAF 1

">»*•
1.6E-005
17E-002
41E-002

19E-002
6 OE-002
45E-001

10E-004

1.6E-004
S 5E-005

9.3E-004

1 1E-004

23E.001

OAF 20

mgftg
3 6E-004 C
3 5E-001 N
6 2E-001 N

3.7E-001 N
12E-OOON

80E.OOON

21E-003C

3.1E-003C
1.1E-003C

1.9E-002C

22E-003C

45E.002N

8 6E-006 1.7E-004N

34E-001 67E.OOON

t 8E-003 3 7E-002 N

2 9E 002 6.7E 001 N

1 2E-002 2 5E-001 N
67E-003 1.7E-001N

I
W
oo
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Chamlcal

DIOCTYLPHTHAIATE

1.4-DIOXANE

DIPHENYLAMINE

1.2-DIPHENYLHYORAZINE

DIQUAT

DISULFOTON

1.4-OITHIANE

WURON

ENDOSULFAN

ENDRIN

EPICHLOROHYDRIN

EIHION

2 ETHOXYETHANOL

ETHYL ACETATE

ETHYLBENZCNE

ETHYLENE OIAMINE

ETHYLENE OLYCOL

ETHYLENE OLYCOL. MONOBUTYL ETHER

ETHYLENE OXIDE

ETHYIENE THIOUREA

ETHYL ETHER

ETHYL MBTHACRYLATE

FENAMIPHOS

FLUOMETURON

FLUORINE

FOME8AFEN

FONCFO3
FORMALDEHYDE

FORMIC ACID

FURAN

FURAZOLIDONE

FURFURAL

OLYCIDALOEHYDE

OLYPHOSATE

HEPTACHLOR

HEPTACHLOR EPOXIDE

HEXABROMOBENZENE

1 IE XACHLOROBENZENE

HEXACHLOROBUTADIENE ,

ALPHAHCH

BETAHCH

QAMMA-HCH (LINDANE)

TECHNICAL HCH

HEXACHLOROCYCLOPENTADIENE

HEXACHLOROOIBENZOOIOXIN MIX

CAS

117S4C

123911

12239.

12266)

6500!

21604-

50529:

330541

11529!

72201

106891

56312:

11080!

141761

10041'

10715:

10721

11176!

75211

6029)

9763:

22224921

216417:

776241.

72176021

944221

50001

64161
11000!

67451

9601

76534

1071631

76441

102457:

6762

11674

6766;

319846

31985!

58191
60873

7747

1940874

RIDo CSFO RIDI CSFI

mg/kgw 1/mg/kgM mg/kg/d 1/mg/kgJd VOC

2 OOE-002 H

1 IOE-002 1

2506-0021

8 OOE-001 1 8 OOE-001 1

2 206-003 1

4.006-005 1

1 OOE-002 1

2 OOE-003 1

6.00E-003 1

3 OOE-004 1

2 OOE-003 H 99060031 2866-0041 420E-003I y

3.00E-004 1

4 OOE-001 H 5.70E-002I

9 OOE-001 1 y

1.006-001 1 2 90E-001 1 y

2 OOE-002 H

200E*OOOI

5.006-0011 3.70E.OOOI
1 OOE. 000 H 350E001H y

» OOE-005 1 I1E001H

2.00E-001 1 y

9.00E-002 H y

2 SOE-004 1

1.30E-002I

6 OOE-002 1

1 90E 001 1

2 OOE -0031
2 OOE 0011 4.50E-002I

2 OOE. 000 H
1 OOE. 0031 y

380E-OOOH

300E-003I 1 OOE-002 A

4 OOE 004 1 2 90E-004 H

1 OOE-001 1

5 OOE-004 1 450E-OOOI 450E<OOOI

130E-OOSI 9106.0001 9 10E-000 1

2 OOE-003 1

» OOE-004 1 160E-OOOI 160E'OOOI

2.006-004 H 7 80E-002 1 7 606-002 1

6306-0001 6306-0001

160E.OOOI 1BOE.OOOI

3.00E-004I 130E.OOOH

180E.OOOI 180E.OOOI

700E-003I 2 OOE-005 H

6206.0031 4556*0031

•""c-c"""""t<"«

Tap

walar

ug/l

7 3E-002 N

6 IE -000 C
91E-002N

8.4E-002C

8 OE-001 N

15E-OOON

37E.002N

73E-001 N

2.26*002 N

1 1E-001N

20E-OOOH

1.8E-OOIN

1 5E-004 N

5 56-003 N

1 36- 003 H

7 36 "002 N
73E.004N

1 8E-004N

23E-002C

6 IE 001 C 1
1 26-003 N

556 .002 N

91E.OOON

4.76-002 N

2 26 '003 N
3 66 001 C

73E-001N

7.3E.003N

73E*004N

6 lE'OOON

1 86-002 C

1 IE .002 N

1 56.001 N

3 7E> 003 H

1 5E-002 C

74E003C

7 3E-OOI N

4 2E-002 C

66E-001C t

1 IE 002 C

37E 002 C

52E-002C

3 7E 002 C

26E.002N

1 1E-005C

II N>Nonuf<hv>g«nlctllMt I>R«C*IHI«IO 1 <R8C«

Rllk-basad eoncanttatlont

Amblant

air

7.3E.OOIN

5 7E 001 C
9.16. 001 N

7BE-003C

60EIOOON

15E-001N

3 76 «001 N

73E.OOON

2 26. 001 N

I.IE.OOON

10E-OOON

18E.OOON

2 IE .002 N

33E-003N

1 IE" 003 N

73E-001N

73E.003N

14E-004N

1 86-002 C

S7E-002C 1

73E-002N

33E-002N

9.1E-001 N
47E-001N

22E.002N

33E 002 C

73E.OOON

14E-001 C

73E-003N

37E-OOON

16E003C

3 76 -001 N

1 1E.OOON

3 76<002 N

14E-D03C

6.9E004C

73E'OOON

3 96-003 C

8.06-002 C 1

9 9E-004 C

35E 003 C

4 BE -003 C
35E 003 C

/ 3E 002 N

1 4E 006 C

Fish

mglkg

2 7E-001 N

2 9E 001 C

34E<001 N

3 gE 003 C
30E'OOON

5.4E-002 N

14E-001 N

27E.OOO N

8.16.000 N

4 IE 001 N
326-001 C 1

8.8E-001 N

54E.002 N

1 2E.003 N

1 4E.002 N

2 7E-001 N

27E'003 N

6.66*002 N

3.26-003 C

2 96-002 C I

2 7E.002 N

1 2E.002 N

34E-001 N

1 6E.001 N

8 IE" 001 N

1.7E 002 C

2 7E-000 N

27E'002N

2 76*003 N

1 4E*000 N

8.3E-004 C

4 IE* 000 N

54E-001 N

1 4E«002 N

7 OE-004 C

3 SE-004 C

27E'OOON

2 OE-003 C

4 OE-002 C 1

506-004 C

1 6E 003 C

2 4E-003 C

1 6E 003 C

956.000 N

5 16-007 C

Soil

tndustdal

4 16.004 N

SJE*002C

5.16*004 N

72E*OOOC

4 5E.003 N

82E«001 N
20E.004 N

4 1E< 003 N
1 2E.004 N

«. 16*002 N

5.6E*002 C 1

1.06*003 N

62E«005N

18E*OMN

2.0E.005N

4. IE. 004 N

4 161006 N

1 OE.006 N

5 7E«000 C

526-001 C 1

4.16*005 N

1 86*005 N

5 1E-002 N

2.76*004 N

1 26*005 N

3 OE.OOI C

4.16*003 N

4 16*005 N

4 16*006 N

206*003 N

1 5E*OOOC

61E*003N

S2E.002 N

2 06*005 N

1 36*000 C

8 36 001 C

4. IE" 003 N

36E.OOOC

7.36*001 C 1

9 IE 001 C

3 26. 000 C

44E.OOOC

32E-OOOC

t 4E*004 N

9 2E-004 C

Raildantlal

1 6E-003 N

566*001 C

2.06*003 N

8 OE-001 C

1 7E-002 N

3.1E.OOO N

7 SE-002 N

1 6E-002 N

4.76*002 N

2 36-001 N

6.5E*001 C 1

3.96*001 N
3IE-004 N

7 06*004 N

7 66 -003 N

1 66-003 N

1 6EI005 N

3.96*004 N

6 4E-001 C

5 86*000 C 1

1.66*004 N

70E-003N

20E*OOt N

1.06*003 N

4 76*003 N

34E*000 C

1.66*002 N

1 6E*004 N

1 66*005 N

766*001 N

1 7E-001 C

23E.002 N

3.16*001 N

7 86>003 N

1 4E-001 C

7.06-002 C

1.66*002 N

4 OE-001 C

6.26*000 C 1

1 OE-001 C

3 5E 001 C

4 9E-001 C

35EOOI C

55E.002 N

1 OE 004 C

ReaWn III SSK
Soil, for groundwalar rnlgralton

DAF1

moAg

12E<005

1.3E-003

1.3E.OOO

136-004

176-002

326-003

5.6E-002

9.BE-OOI

2.7E-001

4.2E-004

32E-001
33E.OOO

1 7E-000

75E-001

156*001

4.8E-006

4.26-001

10E.OOO

78E-003

1.8E-OOI

1 5E-000

1 5E-003

2 3E 002

2.66*001

4 2E-002

1.2E-003

2 6E-003

926-002

4 5E-005

1 6E-004

2 2E 004

10E> 002

DAF20

mgrkg

2 46*006 N

2 6E-002 C

2 56-001 N

2 56-003 C

3 3E-001 N

6 46-002 N

1 26'OOON

2 06*001 N

54E-OOON

84E-003N

6.4E«OOON

65E-001N

35E-001H

1 5E-001N

30E.002N

9 5E-005 C

85E-OOON

2. IE .001 N

1 EE 001 N

35E-OOON

3 OE'001 N

3 06-002 N

4 6E 001 N

5 36' 002 N

84E 001 C

2 5E-002 C

5 26-002 C

18E.OOOC

69E-004C

3 IE 003 C

43E 003 C

2 06" 003 N

Ol
VO
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34UTC4I !•«« HilCASI AiHEASTMMmlu W'Wlh»Mtll(aitmlttHCA31

C • C PA NCE A envWOAtf Vlkl* O • Wttf

ChlmlMl
HEXACHIOROE THANE

HE XACHLOROPHENE

1.6-HEXAMETHYLENE OIISOCYANATE

HEXANE

2-HEXANONE

HEXAZINONE

HMX

HYDRAZINE

HYDROGEN CHLORIDE

HYDROOEN SUtFIDE

HYOROOUINONE

IRON

ISOBUTANOL

ISOPHORONE

ISOPROPALIN

ISOPROPYL METHYL PHOSPHONIC ACID

TETRAETHYLLEAO

LITHIUM

MALATHION

MAIEIC ANHYDRIDE

MANGANESE-NONFOOD

MANGANESE-FOOD

MEPHOSFOLAN

MEPIQUAT CHLORIDE

MERCURIC CHLORIDE

MERCURY (INORGANIC)

METHYLMERCURY

METHACRYLONITRILE

MEIHANOL

METHIDATHION

METHOXYCHLOR

METHYL ACETATE

METHYLACRYLATE

2-METHYL ANILINE

4 (2-METHYL-4-CHLOROPHENOXY) BUTYRIC ACID

2-METHYL-4-CHLOROPHENOXYACETIC ACID (MCPA)

2 (a.METHYL-4-CHLOROPHENOXY)PROPIONIC ACID (MCPP)

METHYLCYCLOHEXANE

ME1HVLENE BROMIDE

METHYLENE CHLORIDE

4.4- METIIYLENE BISC-CHLOROANILINE)

4,4'.METHYLENEBIS(N.N1-DiMETHYL)ANILINE

4.4' METHYLENEDIPHENYL ISOCYANATE

METHYL ETHYL KETONE (2 BUTANONE)

METHYL HYDRAZINE

CAS

67721

703CK

«22M(

11054;
5917M

(123904:

26914K

30201!

7«4701(

778306'

123111

7439891

71(3

7659

33120931

1632541

7600;
743993:

12179!

10(311

743998!

743998!

09010)

2430729

748794!

7439971

22987921

126981

0798

990371

7243!

79201

9833:

9S53-

9411!
94741

9365!

108(7:

7499:

7909:

10114

10161

1016(1

7(93t

«034>

RIDo CSFo RIDI CSFI

mgAgM WmgdgW mglkgfd 1/mgnq/d VOC

1.00E-003I 140E-002I 1.40E-002I

3 006-004 1

2.906 006 1

« OOE-002 H 5 7 IE 0021 y

4.006-0026 1.4E-003E

3.30E-002 1

8.00E-002 1

3006*0001 1 70E-OOI 1

5 70E-003 1

3 006 003 1 2 856-004 1

4.00E-002 H

3.00E-001 E

3006-001 1 y

2.00E-001 1 9 50E-004 1

1.60E-002 1

1.00E-001I

1.00E-007 1

2.00E-002 E

2 006-002 1

1.006 001 1

2.00E-002 1 1 43E-005 1

1.406-0011 143E-005I

9.00E005H

3.00E-002 1

3.00E-004 1

aeoE-oosi
i.ooe-oo4 i
1 OOE-004 1 2 OOE 004 A y

5006-001 1

1.00E-003I

9.00E-003 1

1 .OOE. 000 H y

3.00E-002A y

2 40E-001 H

1006-0021
6 OOE-004 1

1.00E-003I
860E-001H y

1006-002 A y

6 OOE-002 1 7906-0031 (60E-OOIH 165E-003I y

7.00E-004 H 1 30E-001 H 1 30E 001 H

4.60E-002 1

1 7E 0041

6006-0011 286E-OOII y

1 10E'OOOW

• Mfc C>C»cbi4>9»«lcll1«tllH>HonUfi*i09«iMC •»•«>• 1- MC *IHIcrfO l<MtC«

Rltk-bawd concftntrftiont
T.p
walK

ug/1

48E.OOOC 1

1.1E*OOIN

3 56«002 N

1.9E<003N

I2E.003N

I.(E<003N

22E-002C

1. 16*002 N

15E*003N

1.1E<004N

1.(6<003N

7.0E<001C

5 5E-002 N

37E.003N

3.7E-003 N

73E.002N

7.3E«002 N

376<003N

7.3E.002N

5.1E-003N

33E«OOON

1 1E-003N

1 1E<001 N

3.7E<OOON

1.0E<OOON

I6E.004N

3.7E.001N

1.(E<002N

6 IE 1003 N

ME<002N

2 (6-001 C

37E.002N

HE-WIN

3.7E*001 N
63E1003H

6.1E100IN

4 lEiOOOC

S2E-OOIC

I5E1000C

19E1003N

8 IE 002 C

Ambient

III

ug/m3

45E-001C 1

1 IE-OOON

1.1E-002N

2IE1002N

SIEiOOON

1 2E1002N

I8E.002N

3 76-004 C

2 IE 1001 N

lOEiOOON

I5E1002N

1 1E.003N

1 1E<003N

66E-OOOC

5.5E1001 N

3.76*002 N

3 7E-004 N

73EKW1N

73E*001N

37E1002N

92E-002N

52E-002N

33E-001N

1 IE1002N

1 IE1000N

3 1E-001N

3 7E-001 N

7 36-001 N

1(E'003N

3.7E1000N

I8E.001N

37E>003N

1. 161002 N

2 6E-002 C

3 7E<001 N
I8E-OOON

37E.OOON

3IE-003N

3 7E1001 N

36E1000C

4 BE 002 C

14E-001C

62E-001N

10E<003N

9.76-003 C

Flih

mglkg

2 36-001 C 1

4.16-001 N

(16*001 N

946*001 N

4 56*001 N

6.(E*OOI N

1.1E-003C

4.1E*OOON

5.46*001 N

4.1E<002 N

4 16*002 N

3.36*000 C

2.06*001 N

1.4E*002 N

1 4E-004 N

2.7E.001 N

2.76*001 N

1.4E*002 N

2.76*001 N

1 96*002 N

1 2E-001 N

4.16*001 N

4 1E-001 N

1.46-001 N

1 4E-001 N

6 66i002 N

1.46*000 N

68E-OOON

14E*003N

4 1E1001 N

1 36-002 C

1.46*001 N
6 (E-001 N

1.4E.OOON

14E*001 N

4 26-001 C

2 46 002 C

6 9E-002 C

81E1002N

2 96-003 C

Soil

IndulliKI

m»*o

4.1E*002 C 1

6 16-002 N

1 2E*005 N

8 26*004 N

6.76*004 N

1 06*005 N

19E*OOOC

61E*003N

8 26-004 N

6.16*009 N

6.1E.005 N

6.06-003 C

3 16*004 N

206*005 N

206-001 N

4.1E*004 N

4 16*004 N

2 06*005 N

4 16*004 N

29E*005N

1 (E*002 N

6 16i004 N

6IE-002 N

206*002 N
20E.002N

1 OE-006 N

20E*003N

1 06*004 N

2 OE.006 N

6 16-004 N

246-001 C

20E-004 N
1 OE-003 N

2 OE-003 N

20E>004 N

76E-002C

44E-OOI C

I2E-002C

1 26-006 N

5 26*000 C

Retktaniial
moAQ

4 66*001 C 1

236*001 N

476*003 N

3 1E*003 N

2.86*003 N

39E*003N

2 1E-001 C

23E*002 N

3 16*003 N

2.36*004 N

2 3E*004 N

6.7E*002 C

12E*003N

7 6E*003 N

7 (E 003 N

1661003 N

1 6E.003 N

78E*003N

1 6E*003 N

1 16*004 N

70F.-000 N
23E-003N

23E-001 N

7 8E-000 N
7 (E *000 N

39E-004 N

766-001 N

396*002 N

7(6*004 N

2 36*003 N

2 76-000 C

7 86.002 N

39E-OOI N

78E-001 N

76E-002 N

(56*001 C

49E-OOOC

1 4E-OOI C

476*004 N

S (E-001 C

Rtdlon Ml SSLl

Soil, lor gioiKXNuUr mlgiMlon

DAF1
mgkg

1(6-002

106-002

( 9E-001

DAF20

mgftg

366-001 C
2 06*003 N

146 1001 N

59E-001

216-002

466005

4.06-001

48E-001

336*002

1.26.001 N

4.16-001 C

9 26-004 N

81E*OOON

9.5E*002N

67E*003N

2 1E-004

38E-000

1 5E-001

126*000

50E-OOI
28E004

1.5E-002

9 56-004

40E-OOI

4 2E-003 N

7 5E*001 N

3 IE. 002 N

2 56*001 N

I.OE'OOIN

5 76-003 C

3 OE 001 N

19E-002C

79E*OOON

>J
o
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SCUM* !••«$ H*KAST A 'HEAST Wtm*l« V* • wlrdi»Mitian. WS WHCASI
E>[*AN£fApM4ftonMv«lu« O>c«IM<

Chemical
METHYL ISOBUTYL KETONE (4-METHYL-2-PENTANONE)
METHYL METHACRYLATE
2-METHYL-5-NITROAN1LINE

METHYL PARATHION
2-METHYLPHENOl

3-MCTHYLPHENOL
4-METHYLPHENOL

METHYLSTYRENE MIX
AlPHA-METHYLSTYHENE

METHYL TERT-BUTYL ETHER
METOLACHLOR (DUAL)

MIREX
MOLYBDENUM

MONOCHLORAMINE
NALEO

NICKEL REFINERY DUST
NICKEL

NITRATE

NITRIC OXIDE

NITRITE
2-NITROANILINE
NITROBENZENE

NITROFURANTOIN

NITROFURAZONE

NITROGEN DIOXIDE
NITROGLYCERIN

4NITROPHENOL
2-NITROPROPANE
N NITROSOOI N BUIYLAMINE
N-NITROSODIETHANOLAMINE

N NITROSODIETHYLAMINE
N-NITROSODIMETHYLAMINE

N-NITROSODIPHENYLAMINE
N NITROSODIPROPYLAMINE

N NITROSO-N-ETHYLUREA
N NITROSO-N-METHYLETHYLAMINE

N NITROSOPYRROLIOINE
M-NITROTOLUENE

O-NITROTOLUENE

P NITROTOLUENE
NUSTAR

ORYZALIN
OXADIAZON

OXAMYL
OXYFLUORFEN

CAS

108101
80621
99331

29800C
9546!

10639'
10644!

2501315'
08831

163404'
5121845!

238585!
743998!

1059990:
30076!

7440021

14707551
10102431

14797651
8674'
96933

6720!
90171

10102441
5563(

100021
7946!

92416:
111654!

5516!

6275!

66301
82164!

75973!
10595951

93055:

9908

IB72i
99991

6550919!

1904488:
1966630!

2313522C
42874031

RIDo CSFo RIDI CSFI
mgfkgfd 1/mg/kgM mgfrg/d 1/mg/kgrd VOC

6 OOE-002 H 2 OOE 002 A y
140E*OOOI 2 OOE 0011 y

3 30E.002 H

2 50E-004 1
5 OOE -0021

5 006-002 1
5 OOE 003 H

600E-003A 1 OOE-002 A y
7 OOE-002 A y

6 57E-001 1 y
1 50E-001 1

2.00E-004 1
5E003I

IE 0011 1 OOE 001 H

2E-003 1

6 4E-001 1
2 OOE-002 1

I.60E-OOOI
1 OOE 001 W y

1 OOE 001 1

570E-005H
5 OOE 0041 600E-004A y

7 OOE-002 H
ISOE'OOOH

lOOE'OOOW y
1 4E-002 E

8.00E 003 E
570E 0031 940E.OOOH y

540E.OOOI 5 60 t. 0001 y
280E.OOO 1

1 50E.002 1 1SOE<002I
5 IOE'001 1 5 IOE-001 1

4 90E-003 1
7 OOE. 000 1

1 40E-002 H
220E.OOI 1

2IOE-OOOI 210E-OOOI

2 OOE 002 E y

I.OOE-002H y
1 OOE -002 H y

7 OOE -0041

5 OOE 0021

5 OOE 0031

2 50E 002 1
3 OOE 0031

Risk-based concentrations
Tap
walar

ugfl

I.4E.002N
1 4E.003H
2.0E.OOOC

9 IE. 000 N
18E.003N

1.6E.003N
1BE.002N

5 5E.001 N
43E.002N

63E-003N
55E.003M

7.3E.OOON
18E.002N

3.7E.003N
7.3E.001 N

73Ei002N

5.8E<004 N
61E<002N

37E.003N

35E.OOON

2.6E-003N

4.5E-002 C

81E.003N
48E.OOOC

28E.002N

13E003C

1 9E 003 C
2.46 002 C

45E-004C
13E-003C

1.4E.001 C
9 66-003 C

46E-004C
3 06 003 C

3 26-002 C
12E.002N

6 IE. 001 N
eiE'OOIN
26E-001 N

I.8E.003N
18E<002N

9.1R.002N
VIE. 002 N

Amblanl

air
ug/m3

7.3E'001N
73E«002N
1 9E-OOI C

9 IE 001 N
18E-002N

V8E-002N
IBE'OOIN

37E.OOIN
2 6E.002 N

3 1E> 003 N
53E.002N

7 3E-001 N
1 8E.001 N

3 7E«002 N
73E-OOON

75E-003C
73E-001N

58E.003H
37E-002N

3.7E.002N
2 1E-001 N

22E«OOON

26E.002H

42E-003C

37E'003N

45E OOIC

29E-001N
6.7E004C

1 IE 003 C
22E 003 C
42E-005C
1 2E-004C

13E-OOOC
8 9E-004 C

45E-005C
2 8E 004 C

30E-003C
7.3E'D01 N

37E-001N
37E«OOIN
20E.OOON

t.6E<002N
1 8E*001 N

9 IE'001 N
1 IE'001 N

FISH
mgftg

VIE- 002 N
1 9E>003 N
9 6E-002 C

34E 001 N
8 BE" 001 N

66E<001 N
68E.OOON

81E-OOON

95E<001 N

20E-002N

2.7E-OOI N
6 BE" 000 N

1 4E-002 N
2 7E-000 N

2 7E'001 N

22EI003N
1 4E.002 N

14E.002 N

6 8E-001 N

95E-001 N
2 1E-003C

14E.003N

2 3E-001 C

1 IE' 001 N

5 BE 004 C
1 IE 003 C
2 IE-005 C
62t-005 C

6 4E-001 C
4 5E-004 C

2 3E-005 C
1 4E 004 C

t 5E-003 C
27E'001 N

V4E-OOI N

1 4E'OOI N
95E-001 N

6 BE. 001 N
68F-000 N

34E.001 N
4 1E1000N

Soil

Industilal

V6E-005N
29EI006 N
1 7E-002 C

S 1E«002 N
10E«005N

1 OE.005 N
1 OE-004 N

1 2E-004 N
1 4E.005 N

3 IE. 005 N

4 1E«002 N
1 OE-004 N

20E-005N
4 IE .003 N

4 IE" 004 N

3 3E.006 N
20E.005 N

20E.005N

VOE'003 H

1 4E-005 N
3 BE" 000 C
20E.006N

4 1E-002C

16E-004 N

1 IE "000 C
20E-000 C

3 BE-002 C
1 1E-001 C

1 2E-003 C
82E-00) C

4 IE 002 C
26E-001 C

27E.OOOC
4 1E>004 N

2 OE-004 N

2 OE>004 N
ME. 003 N

1 OE'005 N
1 OF* 004 N
5 IE. 004 N
6 IE >003 N

Residential

mg/kg

6.3E<003 N
VIE. 005 N
V9E'OOI C

20E.OOI N

3 OE«003 N

3 9E-003 N
39EI002 N

4 JE'002 N
5 5E.003 N

1 2E-004 N

1.6E.001 N
39E.002 N

7 8E'003 N
16E.002 N

16E.003 N

1 3E.005 N
7 8E.003 N

7.8E*003N

39E.001 N

5 5E.O03 N
4 3E-001 C

7 8E'004 N

4.6E<001 C

6 3E.002 N

1 2E-OOI C
2 3E-001 C
4 3E-003 C
V3E-002 C

1.3E1002 C
9 1E-002 C

4.6E 003 C
2 9E-002 C

30E-001 C
1 8E-003 N

7 BE' 002 N
7 8E>002 N

SSE'OOI N

3 9E.003 N
39E.002 N

2 OE'003 N
2 3E.002 N

Region III SSL*
Soil, for groundwaler migration

DAF1
mgfcg

6.5E-002
32E-001

43E-003

J.1E-002
40E-OOI

14E.OOO

DAF20

136. 000 N
65E.OOOH

86E002N

10E.OOON
7.0EIOOON
26E-001N

12E-003

87E-002
32E007

1.4E-006

1.1E-007
28E-007

36E-002
24E-006

2 3E-002 N

17E.OOON

64E-006C

27E 003 C

2 3E-008 C
57E-006C

7.6E-001 C
47E-005C

1 9E-001 38E-OOOH

>
I
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teUMt MVmH-HCASI A>HfMtMtom«l« w>WlN*M*il(aiil8ltwMIA$l

Ch«mlc«l

PARAQUAT BICHLORIDE

PARATHION

PENTACHLOROBENZENE

PENTACHLORONITROBENZENE

PENTACHLOROPHENOl

PERMETHRIN

PHENOL

M-PHENYLENEOIAMINE

O-PHENYLENEOIAMINE

P.PHENYLENEOIAMINE

2-PHENYLPHENOL

PHO8PHINE

PHOSPHORIC AGIO

PHOSPHORUS (WHITE)

P-PHTHAUC ACID

PHTHALIC ANHYDRIDE

POLYBROMINATED BIPHENYLS

POLYCHLORINATED BIPHENYLS

AROCLOR-10te

AROCLOR-1221

AROCLOR-1232

ARCCLOR-1242

AROCLOR-1246

AROCLOR-1254

AROCLOR-1260

POLYCHLORINATED TERPHENYLS

POLYNUCLEAR AROMATIC HYDROCARBONS

ACENAPHTHENE

ANTHRACENE
BENZ|A|ANTHRACENE

BENZO|B|FLUORANTHENE

BENZO|K|FLUORANTHENE

BENZO|A]PYRENE

CAR8AZOLE

CHRYSENE

DIBENZ|A.H|ANTHRACENE

DIBENZOFURAN

FLUORANTHENE

FLUORENE

INDENOI 1 .2.3-C.O|PYREN6

2-METHYLNAPHTHALENE

NAPHTHALENE

PYRENE

PROMETON

PROMETRYN

CAS

191042!

563)3

606«)i

•2M(

tree;
52645531

10895;

10)45!

9554!

106 JO:
9043)

7)0161;

788438;

7723141

I002K

85441

133036:

12)741 1:

II I042)i

1114116!

S34692K

12672291

1 109769

1 109682:

6I7683JI

83321

120121

5655:

20599;

207061

50321

86741

21)011

5370:

132641

206441

86737

19339!
91571

91 201
1290CK

1)101)1

72)7191

RIDo

mg/kgM

450E-003I

600E-003H

6.006 004 1

3 006-003 1

3.00E 002 1

5.00E-002 1

6 OOE-OOI 1

S OOE-003 1

1 90E-001 H

3.00E-004 1

2.00E-OOSI

l.OOE-OOOH

200E-OOOI

7.00E-006H

7.00E-005 1

2.00E 0051

6 006-002 1

3 OOE-OOI 1

CSFo

l/mg/kgfd

2.606-001 H

1 JOE-001 1

4.70E-002 H

I.90E-003 H

8.90E-000 H

2 OOE'OOO 1

7 OOE-002 1

200E-000 1

2 OOEiOOO 1

2 OOE'OOO 1

2 OOE'OOO 1

2 OOE'OOO 1

2.00E-000 1

4.506-000 E

7 30E-OOI E

7 30E-OOI E

7.30E-002 E

7.306-000 1

RIOI

mg/kg/d

B.60E-005 1

2.90E-003 1

3.43E-002 H

CSFI

t/mo/kg/d

2OOE.OOOI

7 OOE-002 1

2.00E-OOOI

2 OOE'OOO 1

2 OOE'OOO 1

2006-0001

200E-OOOI

200E-OOOI

3.10E«OOOE

VOC

y
y

2 006-002 H

7.30E-003 E

730E<000 E

4 OOE-003 E

4 OOE-002 1

4 OOE-002 1

2 OOE-002 E

2 OOE-002 1

3 OOE-002 1

I.SOE-002 1

4 OOE-003 1

7 30E-OOI E

900E-004I

y

y

y
y
y

• •III C • Cltunottfiktl'KII N • honc4rcM4«nfc •MMM 1 >fllC MHIcIO 1 < RtC «

Rllk-baied concantrallons

Tap

w«lei

ug/l

16E-002N

22E-002N

2 9E-001 N

2 66-001 C

56E-001 C

16E-003N

22E-OO4N

22E-002N

141-000 C

69E.003M

35E-001C

LIE' 001 N

7 3E-001 N

3 76 '004 N

73E'004N

7.56-003 C

3 36-002 C

9.6E-OOI C 1

3 3E-002 C

3.3E-002C

33E-002C

3 36 -002 C
3 3E 002 C

3 3E-002 C

1 5E-002 C

3 76 '002 N

16E.003N

92E-002C

9 26-002 C

92E-OOIC

9.2E-003 C

336'OOOC

92E-OOOC

9.2E 003 C

24E-001H

1 5E«003 N

24E'002N

9 26-002 C

I26'002N

65E'OOON

186 '002 N

55E-002N

ISE'002N

Amblonl

all

ug(m3

1 6E-001 N

2 2E-001 N

29E*OOON

2 46-002 C

5 2E-002 C

18E*002N

22E-003N

22E*OOIH

t 3E-001 C

69E.002N

33E<OOOC

3.1E-001 N

1 lE'OOIN

73E-002N

3.7E'003N

I3E'002N

7.0E-004 C

3 16-003 C

89E-002C 1

3 IE 003 C

31E-003C

31E-003C

3 IE 003 C
3 IE 003 C

31E-003C

1 4E-003 C

226<002N

1 16*003 N

86E003C

8 6E 003 C

6 6E-002 C

20E-003C

3 IE-001 C

I6E-OOIC

8 6E-004 C

156 '001 N
1 5E-002N

15E.002M

6 6E-003 C

7 36 '001 N

3 36-000 N

1 IE '002 N

SSE'OOIN

1 SE'OOIN

Fllh

(ngAg

6 IE'000 N

8 IE'000 N

1 lE'OOON

1 2E-002 C

2 6E-002 C

68E.001 N

8 IE' 002 H

6 IE. 000 H
4.7E-002 C

26E'002 N

I7E-OOOC

4.16-001 N

2.7E-002 N

1 4E.003 N

2.7E«003 N

3 5E-004 C

I.6E-003 C

4 5E-002 C 1

1 6E 003 C
1 66-003 C

166 003 C

1.6E-003C

166 003 C

1 66-003 C

7 OE-004 C

8 IE'001 N

4 IE' 002 N

4.3E-003 C

4 3E-003 C

4 3E-002 C

4.3E-OM C

1 6E-001 C

4.3E-OOI C

4.3E-OO4 C

54E-OOON

54E-001 N

54E.001 N

4.3E-003 C

27E-001 N

276-001 N

4 1E«001 N

20E-001 N

54E'OOON

Soil

Induilflal

mQ/kg

9 2E.003 N

1 26«004 N

1 6E.003 N

2 26-001 C

4 6E-001 C

1 OE-005 N

12E-008H

1 2E-004 N

1.2E-002 C

39E-005 N

3.0E.003 C

6 1E-002 N

4 IE-001 N

2.0E-OO8 N

4 IE-008N

6 4E-001 C

2.9E-000 C

8 26-001 C 1

2.9E-000 C
29E.OOOC

2 96.000 C

2 9E-000 C

2 9E-000 C

2 9C-000 C

13E'OOOC

1 2E-005 N

6 IE- 005 N
7 8E-000 C

7 6E-000 C

7.66-001 C

7 8E-001 C

2 9E-002 C

7.8E<002 C

7 8E 001 C

8 2E-003 N

6 2E-004 N

82E-004N

7 6E-000 C
4 IE-004 N

41E'004N

6 I6'004 N

3 IE-004 N

8 2E-003 N

ReildtnllBl

moykg

35E-002 N

4 76-002 N

6 36-001 N

2 SE-000 C

5 3E-000 C

39E'003 N
4.7E-004 N

4 7E-002 N

1.4E-001 C

1 SE-004 N

3.4E-002 C

2.3E-001 N

1 6E-000 N

7.8E-004 N

1 6E.005 N

7 26-002 C 1

3.26-001 C

5 5E.OOO N

3 2E-OOI C
3 2E-001 C

3 2E-OOI C

32E-001 C

3 2E-001 C 1

326001 C

1 4E-001 C

4 7E-003 N

2 3E-004 N

8 7E-OOI C

8 7E-OOI C

87E-OOOC

8 76-002 C

32E-OOI C

87E-001 C

8 7E-002 C

3 IE. 002 N

3IE-003N

3 1E-003 N

8 76-001 C

I6E-003 N

1 6E.003 N

2 3E-003 N

1 2E-003 N

3 1E-002 N

FUQlon III 8SL<

Soil, tor grourKlwal«r mlgrallon

OAF1

ms*9

50E-001

1.06-000

4 16-003

126-002

6.7E-000

49E002

DAFZO

moAg

1 06-001 N

2 06-001 N

8 26-002 C

24E-003N

1 3E-002N

96E-001 N

2EE-OOI

2 IE 002
2 IE-001

54E002

52E-002N

4. 16-001 C

42E-OOOC

I.1E-OOOC

52E-000

23E-OOI

7.3E-002

2 3E 001
23E-000

1.9E002

23E 002

73E-000

7 OE 002

10E-002N

4 76 -002 N
1 5E-OOOC

45E-OOOC

45E-001C

3 7E-001 C

47E 001 C

15E-002C

I4E-OOOC

3)6-001 776-OOON

3 IE -002 63E-003N

68E-000 14E-002N

64E-001 13E-OOIC

lit '000 2 26-001 N

7.76-003 15EOOIN

346-001 68E.002N

I
vj
NJ
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E •EPANCEApmtalMilviha O-OUMI

Chemical

PROPACHLOR
PROP ANIL
PROPARQITE

N-PROPYLBENZENE
PROPYL6NE GLYCOL

PROPYLENE OLYCOL. MONOETHYL ETHER
PROPYIENE GLYCOL. MONOMETHYL ETHER

PURSUIT
PYRIOINE

QUINOLINE
RDX
RESMETHRIN
RONNEL

ROTENON6
SELENIOUSACID

SELENIUM
SILVER

SIMAZINE
SODIUM AZIOE

SODIUM DIETHYLDITHIOCARBAMATE
STRONTIUM. STABLE
STRYCHNINE

STYRENE
2.3.7.8 TETRACHLOROOIBENZOOIOXIN

1.2.4.5-TETRACHLOROBENZENE
I.1.I.2-T6THACHLOROETHANE

1.1.2.2-TETRACHLOROGTHANE
TETRACHLOROETHENE
2.3.4,6 TETRACHIOROPHENOL
P.A.A.A-TETRACHLOROTOLUENE
1.1.1.2 TETRAFLUOROETHANE
TETRAHYDROFURAN

TETRYL
TIIALLIC OXIDE

THALLIUM
THALLIUM ACETATE

THALLIUM CARBONATE
THALLIUM CHLORIDE

THALLIUM NITRATE

THALLIUM SULFATE (2 1)
THIOB6NCARB

TIN

CAS

1918107
709981

2312351

103651
57551

5212S53I
107912

81333771
11088

0129!
12162'

10431661
29984:

6370'
7763001

7762492
744022.

122341
26626221

14618!
7440241

67241

100421
1746011

9994:
6302CX

7934!
12716'

5890;
521625

611972
10999!

479451
131432!

7440281
963661

6933731

7791121

101024$)

7446t6(
28249771

744031!

RIDo CSFo RIDI CSFI
mglkgM 1/mgftg/d mglkgld umg/kgfd VOC

1 306-002 1
9 OOE-003 1
2 006-002 1

4.00E-002 E y
2 006*001 H

7.00E-001 H
7 006 001 H 570E-001I

2 906-001 1
1. OOE-003 1

1 20E'OOt H
3 006-0031 1 10E-001 1

3.00E-002 1
5 006-002 H

4 OOE-003 1
5 OOE-003 1

9 OOE-003 1
9 OOE-003 1

5.006-003 1 1.20E-001 H
4.00E-003 1

3.00E-002 1 2 70E-OOI H
6.006-001 1
3.00E-004 1

2.00E-OOI 1 2 B6E-OOI 1 y
190E-005H I.SOE«005H

3 006-004 1
3 006 002 1 2 60E 002 1 2 60E-002 1 y

6.006 002 E 2.00E-001 1 200E-OOII y
1006-0021 520E-002E 146-0016 2 OOE-003 E y

3 OOE-002 1
2006-001 H

229E<001I y
2 006-001 E 7 66 003 FE 8 6E 002 E 6 BE 003 E

1 OOE-002 H
700E005W

7.00E-005O
900E-005I

6.00E-009 1
8 OOE 005 1

9.00E-005 1
8 006-005 1
1 006-002 1

600E-001H

RIlk-bMed concenuallont
Tap

water
ugil

4 76-002 N
1 86*002 N
7.3E>002N

24E*002N
7.3E*005N

2 66.004 N
266<004N

9.1E<003N
37E*001N

5 66-003 C
6 16-001 C

1 1E.003N
I8E*003N

I5E*002N
1 8E*002N

1.8E*002 N
1 86*002 N

5.66-001 C
1.5E*002N

2 96-001 C
2 26* 004 N
1 1E.001N

16E-003N
4 56-007 C

1.1E«001N
41E-001C

93E-002C
1 1E«OOOC
1 1E-003N

3. 36-003 C
17E-005N

86E*OOOC

37E-002N
26E.OOON

26E-OOON
33EtOOON

29E-OOON
296<OOON

33E-OOON
ZSE'OOON

37E-002N

22E<004N

Amblenl

•Ir
ug/m3

4.7E*OOI N
t.BE'OOIN
736<001N

15E>002N
7.3E<004N

2«E«003N
2 IE. 003 N

9.1E<002N
3.76>OOOM

5 26-004 C
5 7E-002 C
1 1E'002N
1 8E«002N

1 56'OOIN
1 8E.001 N

1.BE-001N
1 BE. 001 N
5 2E-002 C
15E.001N

2.3E 002 C
22E-003N
1.16<OOON

1.0E«003N

4 2E-008 C
1.16'OOON

2.4E-001 C

3.1E-002 C
3 IE. 000 C

1.1E>002N
3.16 004 C

846<004N
0 2E-001 C

3.76*001 N
2 66-001 N

2 66-001 N
3 3E-001 N

29E-001N
2 9E-001 N

3 36-001 N
2 9E-001 N

3 76-001 N

22E*003N

Fllh

(118*0
1.86.001 N
66E«OOON
2 7E« 001 N
94E<001 N
27E<004 N

95E.002 N
95E.002 N

3.46*002 N
1.4E*DOON

26E-004 C
2 9E 002 C

4.1E*001 N
68E-001 N

5.4E'OOON
6BE.OOOH

666*000 N
6 86 1000 N
2 6E-002 C
5.4E*OOON

1 26-002 C
6.1E*002 N
4 16-001 N

2.7E*002 N
2 1E-008 C

4 1E-001 N
1 2E-001 C

1 6E-002 C
6 IE 002 C
4 1E> 001 N
t 6E-004 C

42EOOI C

V4E*001 N
9 5E-002 N

9 5E-002 N
1 2E-001 N

1 IE 001 N
1 IE 001 N

1 2E-001 N
1 1E-001 N

146*001 N

81E*002N

Soil

IrxJullrnl

mg/kg

2 7E*004 N
1 OE*004 N
4 1E» 004 N
626*004 N
4 16*007 N

1.4E*006 N
1 4E*006 N

5.16*005 N
206*003 N

486-001 C
526*001 C

6 16*004 N
1 OE.005 N

B2E-003N
106*004 N

1 OE-004 N
1 06>004 N

486*001 C
8 26*003 N

2 16*001 C
1 26*006 N
6 16*002 N

4 16*005 N
38E-OOS C

6 16*002 N
2 26*002 C

296*001 C

1 1E-002C
6 16*004 N

2.96 001 C

75E.002C

206*004 N
1 4E-IXI2 N

1 46*002 N
1 86*002 N

1 66*002 N
1 66-002 N

t 86*002 N

1 66*002 N
206*004 N

t 26*006 N

Residential
mg/kg

1 OE'003 N

396*002 N

1.6E*003N

3 IE. 003 N

16E.006N

5 5E.004 N

556*004 N

2.06*004 N

78E-001 N

5 36-002 C
5 86*000 C

23E«003N
3 96*003 N

3 1E-002 N
3 96*002 N

39E.002 N
39E*002 N

53E.OOO C
31E-002 N

24E*OOOC
4.7E*004 N
236*001 N
16E-004 N
4 36 006 C
23E-001 N
25E-001 C

326*000 C
126-001 C

23E-003N
3 2E-002 C

64E*001 C

7 86*002 N
55E*OOON

5 56 -000 N
7 06*000 N

6 36*000 N
636*000 N

70E-000 N
63E-OOOM

786*002 N

476*004 N

Region III SSL>
Soil, for groundwaler mlgrslton

OAF 1 DAF 20

mgftg f^DAfl

1 4E-000 28E*001N

956-001 1 96*001 N
166*000 3 16*001 N

17E-004 3.3E-003C

776*002 156. 004 N
836-003 17E-001N

29E.OOO 5 76-001 N
436-007 8 66-008 C

3 36-002 66E-001 N
2 OE-004 4 06-003 C

346-005 68E-004C

246-003 4 86 002 C

186-001 3 66*000 N

I
^3
Ul



EPA Region III RBC Table 10/5/2000 10

SOUMI (••U«H*t<A«t A*l<fAS1MtamjtoW>WIMM«tlremnSC*HCMI

(•tPAMCf AffMtita»u*Mfc«O««H«

Chtmlcal

TITANIUM
TITANIUM DIOXIDE
TOLUENE

TOLUENE-2.4-DIAMINE
TOLUENE-2,9 DIAMINE

TOLUENE-M-OIAMINE
P-TOLUIDINE

TOXAPHENE
1.2.4-TRIBROMOBENZENE

TRIBUTYLTIN OXIDE
2,4.6-TRICHLOROANIllNE

1.2.4-TRICHLORO8ENZENE
1.1.1 TRICHLOROETHANE

1.1.2-TRICHLOROE THANE
TRICHLOROETHENE

TRICHLOROFLUOROMETHANE
2.4.5-TRICHLOROPHENOL

2.4.6-TRICHlOROPHENOt

2.4.M
2.(2.4.S-TRICHLOROPHENOXY)PROPIONICACID
1.1 2 TRICHIOROPROPANE
1.2.3-TRICHLOROPROPANE

1.2.3-TRICHLOROPROPENE
1 . 1 ,2-TRICHLORO- 1 ,2.2-TRIFLUOROETHANE

1 ,2,4 -TRIME THYLBENZENE
1.3.9-TRIME THYLBENZENE

IRIMETHYL PHOSPHATE
1 ,3.9-TRINITROBENZENE

2.4.6 TRINITROTOLUENE
"URANIUM (SOLUBLE SALTS: Iram IRIS)
"URANIUM (SOLUBLE SALTS: provlilonil)
VANADIUM

VANADIUM PENTOXIDE
VANADIUM 3ULFATE

VINCLOZOLIN

VINYL ACETATE

"VINYL CHLORIDE: IKfllme
"VINYL CHLORIDE (dull

WARFARIN
M.XYIENE
OXYLENE

P.XYLENE

CAS

7440321
134(167!

torn:
9510!
9570!

(2340!
106491

100135;
81534:

9»39!
83493!

12082
71551

7900!
790H

7569
9595

«6oe;
9378!

9372
5»77(
8618

9619!
76131
93831

10BB7I

51256
9935.

11B967
744061

744061
744062:

131462
16785811

$0471441

10605

7501.
7501.
eiai:

I0»38:
9S47I

10642

RIDo CSFo RIDI
mgAgM 1/mgrkgM mg/Vg/d

CSFI
UmgAg/d VOC

400E-OOOE 8.60E-003E
400E-OOOE 660E-003E

200E-OOII 1.14E-001I y

320E-OOOH
6006-00111

2.00E-001 H
1 90E-001 H

1 10E-OOOI

S.OOE-003 1

1 IOE'0001

3 006 004 1
3 40E-002 H

1 OOE 0021 9.70E-002H v
2.80E-OOI E 6 30E-001 E y

400E-003I 970E-002I 560E-002I y
B OOE-003 E 1 IDE 002 E 6OOE003Ey

3 OOE -00 11 2 OOE 001 A y
1 ODE 001 1

1.106-002 1 1.00E-002I
1 OOE-002 1

8 OOE 003 1
S.OOE-003 1 y
6 OOE 0031 2 OOE -000 E 14E-003E y
5 OOE 003 H y
3.00E.001I 880E«OOOH y

5 OOE 002 E 170E-003E y
5 OOE-002 E 170E-003E y

3 70E-002 H
3 OOE-002 I

5 OOE 0041 3 OOE-002 1
3 OOE 0031
2 OOE 004 E
700E-003H

9 OOE-003 1
2 OOE -002 H
2 50E-002 1
1 0OE' 000 H 8.71E-002I y

3 OOE-003 1 ISOEiOOOl 2 BE 0021 3 OOE 002 1 y

3 OOE 0031 7 90S 0011 2 8E-002 1 19E-002I y

3 OOE 0041
2 OOE. 000 H
200E.OOOH

y
y
y

• •»t» C*CMUM«Mlc*lf*Ulh>Hanui{ho««nfc«lfKIII-MCllHI0l01<MC-c

Rllk-bMld concanlrttlonf

T«P
wdtr

ugn

I.SE'OOSN
15E-005N
7,8E»002N

2.1E-002C
22E*004N

73E«003N

3 5C-001 C

6.1E-002C
1,BE>002N

I.IE'OOIN
2.0E<OOOC

1.9E<002N
32E»003N

1 9E-001 C
16E«OOOC

13E.003N
37E>003N

6, IE -000 C
37E.002N

29E>002N

3.0E«001 N
53E-003C

j.oe-ooi N
5»E»004N

1 2E<001 N
1 2E»001N

18E-OOOC
1 1E.003N

22E«OOOC 1
1.1E<002N

7.3E*OOON
26EI002N

33E-002N
73E-002N

9. IE (002 N
4.IE<002N

40E002C
« IE -002 C
l.ie«001N
12E'004N
12E«004N

Amblanl

•If
ug/m3

3 1E«001N
3 IE. 001 N
4.2E<002N

20E003C
22E.003N

73E.002N

33E002C

5.7E-003C
1 BE'OOIN

1 IE-OOON

1 IE-001 C

2 IE. 002 H
23E.003N

1 IE 001 C
1 OE.OOOC

73E-002N
37E-002N

6.3E-001 C
3 7E<001 N

29E.OOI N
t.BE'OOIN
3 1E-003 C
I8E.OOIN
3 IE. 004 N
62E.OOON
62E-OOON

1.7E-OOIC
1 1E'002N

2 IE 001 C 1
1 IE. 001 N

7 3E-OOI N
26E<001 N

33E<OOIN
7 3E-OOIN

9 1E> 001 N
2.1E«002N

2 IE 001 C
42E-001C

t.1E<OOON
7 3E.003N

7 3E'003N

Hlh
rrglkg

54E-003 N
54E-003 N
2 7E.002 N

9 9E-004 C
8 IE "002 N

2 7E.002 N
1 7E-002C

2 9E-003 C
68E.OOON

4 IE-001 N
9 3E-002 C

1 4E.OOI N
38E-002 N

5 SE-002 C
29E-OOI C

4.1E.002 N
ME. 002 N

2 9E-001 C
ME. 001 N
1 1E.001 N
6 BE" 000 N
1 6E-003 C

66E-OOON
4 1E*004 N

68E<001 N
68E-OOI N

1 5E-002 C
4 1E-OOI N

1 IE 001 C 1
4 1EIOOON

2 7E-OOI N
99E'000 N

12E.001 N
27E-001 N

34E-OOI N

ME«003N

2 IE 003 C
4 2E-003 C

4.IE-OOI N
2 7E.003 N
2 7E'003 N

Soil
Indultrlll
mgAg

82E.006N
8 2E.006 N
4.1E«OOSN

18E-OOOC
12E-OOON

4.IE<009 N
3.0E.001 C

5 2E<000 C
1 OE.004 N

61E.002N
1 7E-002 C

2 OE.004 N
5 7E-005 N

1 OE'002 C
52E.002 C

6IE-005N
20E.005 N

5 2E.002 C
2 OE-004 N

1 6E.004 N

1 OE'004 N
2 9E.OOO C

1 OE-OO4 N
6 IE* 007 N
1 OE.005 N
1 OE-005 N

1 9E«002 C
6 IE-004 N

1 9E»002 C 1
6 IE. 003 N
4 IE" 002 N
1 4E«004 N

1 8E-004 N
4 IE" 004 N

5 IE. 004 N
2.0E»00» N

3 BE" 000 C
76EIOOO C

6 1E-002 N
4 IE" 006 N
4 IE" 006 N

Helldtnllal
rngfkg

3 IE. 005 N
3 IE. 005 N
1 6E.004 N

20E-001 C
4 7E«004 N

1 6E.004 N
34E.OOO C

58E-001 C
39E.002 N

23E.OOI N
19E.OOI C

7 8E.002 N
2JE-004N

1 1E.OOI C
5 BE. 001 C 1

2 3E.004 N
7 8E«003 N

9BE»001 C
7 8E'002 N

6 3E.002 N
3.9E-002 N
3 2E-001 C

39E.002 N
2 3E»006 N

39E.003 N
39E-003 N

1 7E.001 C
2 3E-003 N

2.1E-001 C 1
23E.002 N

16E-OOI N
55E.002 N

7 OE-002 N
1 6E.003 N

20E.003 N
7 BE. 004 N

43E-001 C
8SE-001 C

23E-001 N
1 6E.005 N
1 6E<009 N

RaalonlHSSLi
Soil, lor Qroundwalar migration

DAF1
itQ^y

4.4E-001

DAF20

mgAg

86E«OOON

3 OE-004

31E-002

38E-OOI
3.0E-000

3.9E-OOJ
77E-004

1 1E-000

98E-002

1 IE. 000
1 .26-002

1.BE-006

1.2E-002
12E.002

9.IE-003 C

6 3E-001 C

7.9E«OOON
6.0E-001 N

7 8E-004 C
1 SE-002 C

2.3E>001N

ZOE'OOON

2 IE- 001 N
2.9E-001 N
3 6E-005 C

2 6E-001 N
23E.OOJN

26E«002

87E-002

1 7E-005
3 3E-009

22E-002
13E.001
1 IE'001

5 IE. 003 N

1 7E.OOON

33E-004C
6 6E-004 C

4.4E-001 N
29E«002N
23E-002N
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hMMI I-MVH*MA*I A>HtA3tAMmM W« WIl^ivMITCHiMttwKFAXI

C • EPA NCt Ap»Y1«lon**4fc« O. octal

Chimlcll
XYLENES
ZINC
ZINC PHOSPHIDE
ZINEB

CAS

1330201
7440««(
1314(41

12122671

RIDo
mgftgM

CSFo
l/mjug/d

KIOI
mglkg/d

CSFI
l/mgftgfd VOC

200E<OOOI y
300E-OOII

3E-004I
5E.002 1

Bull C-C*rckv>glnktRKI« N • HovjidnetMilc •lf*(ll l-MC»IHtgl« 1 cMBC-c

Rllk-baied conc«nlralk>ni
T.p

water
ug/l

Arabian)

all
ug/m3

fish
<"t*9

Soil
Induitilal
moAg

Reildantln

mgAg

12EKXXN 73E>003N 27E>003N 4 1E»006 N 1 6E-005 N
IIE>004N IIE<003N 4.IE<002 N 6 IE-005 N 23E<004N
IIC'OOtN I1E-OOON 4.IE-OOI N «.1E>002 N 23E<OOIN
IBE<003N HE. 002 H «tE>OOI N 1 OE'005 M 39E*003N

Rtoton III SSLt
Soil, la gnundwaln mlgrallon
OAFt
moAg

ISE'OOO
e.lE<002

OAF 20
mgAg

1 7E«002N
1.4E<004N
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ENVIRONMENTAL PROTECTION
AGENCY

[FRL-OW-6186-63]

National Recommended Water Quality
Criteria; Republication

Editorial Note: FR Doc. 98-30272 was
originally published as Part IV (63 FR 67548-
67558) in the issue of Monday, December 7,
1998. At the request of the agency, due to
incorrect footnote identifiers in the tables,
the corrected document is being republished
in its entirety.
AGENCY: Environmental Protection
Agency (EPA).
ACTION: Compilation of recommended
water quality criteria and notice of
process for new and revised criteria.

SUMMARY: EPA is publishing a
compilation of its national
recommended water quality criteria for
157 pollutants, developed pursuant to
section 304 (a) of the Clean Water Act
(CWA or the Act). These recommended
criteria provide guidance for States and
Tribes in adopting water quality
standards under section 303 (c) of the
CWA. Such standards are used in
implementing a number of
environmental programs, including
setting discharge limits in National
Pollutant Discharge Elimination System
(NPDES) permits. These water quality
criteria are not regulations, and do not
impose legally binding requirements on
EPA, States, Tribes or the public.

This document also describes changes
in EPA's process for deriving new and
revised 304 (a) criteria. Comments
provided to the Agency about the
content of this Notice will be considered
in future publications of water quality
criteria and in carrying out the process
for deriving water quality criteria. With
this improved process the public will
have more opportunity to provide data
and views for consideration by EPA.
The public may send any comments or
observations regarding the compilation
format or the process for deriving new
or revised water quality criteria to the
Agency now, or anytime while the
process is being implemented.
ADDRESSES: A copy of the document,
"National Recommended Water Quality
Criteria" is available from the U.S. EPA,
National Center for Environmental
Publications and Information. 11029
Kenwood Road, Cincinnati, Ohio 45242,
phone (513) 489-8190. The publication
is also available electronically at: http:/
Avww.epa.gov/ost. Send an original and
3 copies of written comments to W-98-
24 Comment Clerk. Water Docket, MC
4104, US EPA, 401 M Street. S.W.,
Washington. D.C. 20460. Comments
may also be submitted electronically to

OW-Docket@epamail.epa.gov.
Comments should be submitted as a
WPS. 1, 6.1 or an ASCII file with no form
of encryption. The documents cited in
the compilation of recommended
criteria are available for inspection from
9 to 4 p.m., Monday through Friday,
excluding legal holidays, at the Water
Docket, EB57. East Tower Basement,
USEPA, 401 M St., S.W., Washington,
D.C. 20460. For access to these
materials, please call (202) 260-3027 to
schedule an appointment.
FOR FURTHER INFORMATION CONTACT:
Cindy A. Roberts, Health and Ecological
Criteria Division (4304), U.S. EPA. 401
M. Street, S.W., Washington. D.C.
20460; (202) 260-2787;
roberts.cindy@epamail.epa.gov.

SUPPLEMENTARY INFORMATION:

I. What Are Water Quality Criteria?

Section 304 (a) (1) of the Clean Water
Act requires EPA to develop and
publish, and from tone to time revise,
criteria for water quality accurately
reflecting the latest scientific
knowledge. Water quality criteria
developed under section 304 (a) are
based solely on data and scientific
judgments on the relationship between
pollutant concentrations and
environmental and human health
effects. Section 304 (a) criteria do not
reflect consideration of economic
impacts or the technological feasibility
of meeting the chemical concentrations
in ambient water. Section 304 (a) criteria
provide guidance to States and Tribes in
adopting water quality standards that
ultimately provide a basis for
controlling discharges or releases of
pollutants. The criteria also provide
guidance to EPA when promulgating
federal regulations under section 303 (c)
when such action is necessary.

n. What is in the Compilation
Published Today?

EPA is today publishing a
compilation of its national
recommended water quality criteria for
157 pollutants. This compilation is also
available in hard copy at the address
given above.

The compilation is presented as a
summary table containing EPA's water
quality criteria for 147 pollutants, and
for an additional 10 pollutants, criteria
solely for organoleptic effects. For each
set of criteria. EPA lists a Federal
Register citation. EPA document
number or Integrated Risk Information
System (IRIS) entry (www.epa.gov/
ngispgm3/iris/irisdat). Specific
information pertinent to the derivation
of individual criteria may be found in
cited references. If no criteria are listed

for a pollutant, EPA does not have any
national recommended water quality
criteria.

These water quality criteria are the
Agency's current recommended 304 (a)
criteria, reflecting the latest scientific
knowledge. They are generally
applicable to the waters of the United
States. EPA recommends that States and
Tribes use these water quality criteria as
guidance in adopting water quality
standards pursuant to section 303 (c) of
the Act and the implementing of federal
regulations at 40 CFR part 131. Water
quality criteria derived to address site-
specific situations are not included;
EPA recommends that States and Tribes
follow EPA's technical guidance in the
"Water Quality Standards Handbook—
2nd Edition," EPA. August 1994, in
deriving such site-specific criteria. EPA
recognizes that in limited circumstances
there may be regulatory voids in the
absence of State or Tribal water quality
standards for specific pollutants.
However, States and Tribes should
utilize the existing State and Tribal
narrative criteria to address such
situations; States and Tribes may
consult EPA criteria documents and
cites in the summary table for additional
information.

The national recommended water
quality criteria include: previously
published criteria that are unchanged;
criteria that have been recalculated from
earlier criteria; and newly calculated
criteria, based on peer-reviewed
assessments, methodologies and data,
that have not been previously
published.

The information used to calculate the
water quality criteria is not included in
the summary table. Most information
has been previously published-by the
Agency in a variety of sources, and the
summary table cites those sources.

When using these 304 (a) criteria as
guidance in adopting water quality
standards, EPA recommends States and
Tribes consult the citations referenced
in the summary table for additional
information regarding the derivation of
individual criteria.

The Agency intends to revise the
compilation of national recommended
water quality criteria from time to time
to keep States and Tribes informed as to
the most current recommended water
quality criteria.

HI. How Are National Recommended
Water Quality Criteria Used?

Once new or revised 304 (a) criteria
are published by EPA. the Agency
expects States and Tribes to adopt
promptly new or revised numeric water
quality criteria into their standards
consistent with one of the three options

A-181



Federal Register/Vol. 63, No. 237/Thursday, December 10, 1998/Notices 68355

in 40 CFR 131.11. These options are: (1)
Adopt the recommended section 304 (a)
criteria; (2) adopt section 304 (a) criteria
modified to reflect site-specific
conditions; or, (3) adopt criteria derived
using other scientifically defensible
methods. In adopting criteria under
option (2) or (3), States and Tribes must
adopt water quality criteria sufficient to
protect the designated uses of their
waters. When establishing a numerical
value based on 304 (a) criteria, States
and Tribes may reflect site specific
conditions or use other scientifically
defensible methods. However, States
and Tribes should not selectively apply
data or selectively use endpoints.
species, risk levels, or exposure
parameters in deriving criteria; this
would not accurately characterize risk
and would not result in criteria
protective of designated uses.

EPA emphasizes that, in die course of
carrying out its responsibilities under
section 303(c), it reviews State and
Tribal water quality standards to assess
the need for new or revised water
quality criteria. EPA generally believes
that five years from the date of EPA's
publication of new or revised water
quality criteria is a reasonable time by
which States and Tribes should take
action to adopt new or revised water
quality criteria necessary to protect the
designated uses of their waters. This
period is intended to accommodate
those States and Tribes that have begun
a triennial review and wish to complete
the actions they have underway,
deferring initiating adoption of new or
revised section 304 (a) criteria until the
next triennial review.

IV. What is the Status of Existing
Criteria While They Are Under
Revision?

The question of the status of the
existing section 304 (a) criteria often
arises when EPA announces that it is
beginning a reassessment of existing
criteria. The general answer is that
water quality criteria published by EPA
remain the Agency's recommended
water quality criteria until EPA revises
or withdraws die criteria. For example,
while undertaking recent reassessments
of dioxin, PCBs, and other chemicals,
EPA has consistently upheld the use of
the current section 304 (a) criteria for
these chemicals and considers them to
be scientifically sound until new, peer
reviewed, scientific assessments
indicate changes are needed. Therefore,
the criteria in today's notice are and will
continue to be the Agency's national
recommended water quality criteria for
States and Tribes to use in adopting or
revising their water quality standards
until superseded by the publication of

revised criteria, or withdrawn by notice
in the Federal Register.

V. What is the Process for Developing
New or Revised Criteria?

Section 304 (a) (1) of the CWA requires
the Agency to develop and publish, and
from time to time revise, criteria for
water quality accurately reflecting the
latest scientific knowledge. The Agency
has developed an improved process that
it intends to use when deriving new
criteria or conducting a major
reassessment of existing criteria. The
purpose of the improved process is to
provide expanded opportunities for
public input, and to make the process
more efficient.

When deriving new criteria, or when
initiating a major reassessment of
existing criteria. EPA will take the
following steps.

1. EPA will first undertake a
comprehensive review of available data
and information.

2. EPA will publish a notice in the
Federal Register and on die Internet
announcing its assessment or
reassessment of the pollutant. The
notice will describe the data available to
the Agency, and will solicit any
additional pertinent data or views that
may be useful in deriving new or
revised criteria. EPA is especially
interested in hearing from die public
regarding new data or information that
was unavailable to the Agency, and
scientific views as to the application of
the relevant Agency methodology for
deriving water quality criteria.

3. After public input is received and
evaluated, EPA will then utilize
information obtained from both the
Agency's literature review and the
public to develop draft recommended
water quality criteria.

4. EPA will initiate a peer review of
the draft criteria. Agency peer review
consists of a documented critical review
by qualified independent experts.
Information about EPA peer review
practices may be found in the Science
Policy Council's Peer Review Handbook
(EPA 100-B-98-001, www.epa.gov).

5. Concurrent with the peer review in
step four. EPA will publish a notice in
the Federal Register and on die Internet,
of the availability of the draft water
quality criteria and solicit views from
the public on issues of science
pertaining to the information used in
deriving die draft criteria. The Agency
believes it is important to provide the
public with the opportunity to provide
scientific views on die draft criteria
even diough we are not required to
invite and respond to written
comments.

6. EPA will evaluate the results of the
peer review, and prepare a response
document for the record in accordance
with EPA's Peer Review Handbook. EPA*
at the same time will consider views
provided by the public on issues of
science. Major scientific issues will be
addressed in the record whether from
the peer review or the public.

7. EPA will then revise the draft
criteria as necessary, and announce the
availability of the final water quality
criteria in the Federal Register and on
die Internet.

VI. What is die Process for Minor
Revisions to Criteria?

In addition to developing new
criteria, and conducting major
reassessments of existing criteria, EPA
also from time to time recalculates
criteria based on new information
pertaining to individual components of
die criteria. For example, in today's
notice, EPA has recalculated a number
of criteria based on new, peer-reviewed
data contained in EPA's IRIS. Because
such recalculations normally result in
only minor changes to die criteria, do
not ordinarily involve a change in die
underlying scientific methodologies,
and reflect peer-reviewed data, EPA will
typically publish such recalculated
criteria directiy as die Agency's
recommended water quality criteria. If it^
appears that a recalculation results in a
significant change EPA will follow the
process of peer review and public input
outlined above. Further, when EPA
recalculates national water quality
criteria in the course of proposing or
promulgating state-specific federal
water quality standards pursuant to
section 303 (c), EPA will offer an
opportunity for national public input on
the recalculated criteria.

VH. How Does the Process Outlined
Above Improve Public Input and
Efficiency?

In die past, EPA developed draft
criteria documents and announced their
availability for public comment in the
Federal Register. This led to new data
and views coming to EPA's attention
after draft criteria had already been
developed. Responding to new data
would sometimes lead to extensive
revisions.

The steps outlined above improve the
criteria development process in the
following ways.

1. The new process is Internet-based
which is in line with EPA policy for
public access and dissemination of
information gathered by EPA. Use of die
Internet will allow the public to be more
engaged in die criteria development
process than previously and to more
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knowledgeably follow criteria
development. For new criteria or major
revisions. EPA will announce its
intentions to derive the new or revised
criteria on the Internet and include a list
of the available literature. This will give
the public an opportunity to provide
additional data that might not otherwise
be identified by the Agency.

2. The public now has two
opportunities to contribute data and
views, before development and during
development, instead of a single
opportunity after development

3. EPA has instituted broader and
more formal peer review procedures.
This independent scientific review is a
more rigorous disciplinary practice to
ensure technical improvements in
Agency decision making. Previously.
EPA used the public comment process
outlined above to obtain peer review.
The new process allows for both public
input and a formal peer review,

resulting in a more thorough and
complete evaluation of the criteria.

4. Announcing the availability of the
draft water quality criteria on the
Internet will give the public an
opportunity to provide input on issues
of science in a more timely manner.

VIII. Where Can I Find More
Information About Water Quality
Criteria and Water Quality Standards?

For more information about water
quality criteria and Water Quality
Standards refer to the following: Water
Quality Standards Handbook (EPA 823-
B94-005a); Advanced Notice of
Proposed Rule Making (ANPRM), (63 FR
36742); Water Quality Criteria and
Standards Plan—Priorities for the
Future (EPA 822-R-98-003); Guidelines
and Methodologies Used in the
Preparation of Health Effects
Assessment Chapters of the Consent
Decree Water Criteria Documents (45 FR

79347); Draft Water Quality Criteria
Methodology Revisions: Human Health
(63 FR 43755. EPA 822-Z-98-001): and
Guidelines for Deriving Numerical
National Water Quality Criteria for the
Protection of Aquatic Organisms and
Their Uses (EPA 822/R-85-100);
National Strategy for the Development
of Regional Nutrient Criteria (EPA 822-
R-98-002).

These publications may also be
accessed through EPA's National Center
for Environmental Publications and
Information (NCEPI) or on the Office of
Science and Technology's Home-page
(www.epa.gov/OST).

IX. What Are the National
Recommended Water Quality Criteria?

The following compilation and its
associated footnotes and notes presents
the national recommended water quality
criteria.
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NATIONAL RECOMMENDED WATER QUALITY CRITERIA FOR PRIORITY Toxic POLLUTANTS

Priority pollutant

1 Antimony
2 Arsenic

3 Beryllium
4 Cadmium
5a Chromium III

5b Chromium VI
6 Copper
7 Lead ,
8 Mercury
9 Nickel .
10 Selenium

11 silver
12 Thallium
13 zinc

14 Cyanide

15 Asbestos
16 2, 3, 7, 8-TCDD Dloxln
17 Acroleln
18 Acrylonltrlle
19 Benzene
20 Bromoform
21 Carbon Tetrachlorlde
22 Chlorobenzene
23 Chlorodlbromomethane
24 Chloroethane
25 2-Chloroethylvlnyl Ether
26 Chloroform
27 Dichlorobromomethane
28 1 1-Dichloroethane
29 1 2-Dichloroethane
30 1 1 -Dlchloroethylene
31 1 2-Dlchloropropane
32 1 3-Dlchloropropene'
33 Ethylbenzene
34 Metnyl Bromide
35 Methyl Chloride
36 Methylene Chloride
37 112 2'Tetrachloroethane
38 Tetrachloroethylene
39 Toluene
40 1 2-Trans-Dlchloroethylene
41 11 1-Trlchloroethane
42 11 2-Trlchloroethane
43 Trlchloroethylene
44 Vlnul ChlnrlHft
45 2*Chlorophenol
46 2 4-Dichloropheno!
47 2 4-Dlmethyfphenol
48 2-Methyl-4 6-Dlnltrophenol
49 2 4-Dlnltrophenol
ff\ 9-Nltropheno'
51 4-Nltronhenol
52 3-Mr i-ChloroDhenol

CAS No.

7440360
7440382

7440417
7440439

16065831

18540299
7440508
7439921
7439976
7440020
7782492

7440224
7440280
7440666

57125

1332214
1746016
107028
107131
71432
75252
56235

108907
124481
75003

110758
67663
75274
75343

107062
75354
78875

542756
100414
74839
74873
75092
79345

127184
108883
156605
71556
79005
79016
75014
95578

120832
105679
534521
51285
88755

100027
59507

Freshwater

CMC CCC
(ug/L) (ug/L)

340*.".* .. 150A^D'K

43D.B.K 22D<B-K

57QD.E.K 74D.B.K

16D-K 11 D'K ....
13D.B.K.CC 9QD.B.K.CC

Q5D.E.bb.|g 25D-Bbb-««
\ 4D.K.hh 0 77D.K.hh

47QD.B.K 52D.B.K

L.R.T 5QT

3.40.6.0

120D'E'K 120D'B'K

22K-Q 52K 'Q

Saltwater

CMC CCC
(ug/L) (ug/L)

gg A.D.bb 3QA,D.bb

42D.bb 93D.bb

1 I00r>.bb SO".1*
4 QD.cc.rr 3 \ D.cc.rr
210D'bb 8 1 D'bb

1 flD.ce.hh 094D-"'hh

74D.bb QgD.bb

29QD.bb.dd 71 D.bb.dd

1.9D.O

9QD.bb AlD.bb

1 Q.t>b 1 Q.bb

Human health for consumption of:

Water + orga- Organism only
nism (ug/L) (ug/L)

14D.z 4300"

0018C-M'S 0.14C-M-S ...
I.Z J

J.Z J

1.7. Tol.l J

J.Z Toll! J

1,300"
J J

0050" 0051"
610 B 4600"

170Z 11,000

17" 63"

9,100" 69.000"

700D-Z 220 000"'"
7 million fibers/L'
1 3E-8C 1 4E-8C

320 780
0059n-c .. 066B'C
1 2 ".c 71 B.C
4 3 B.C 3go n-c
0 25 n'c . . 44 B'c
680 B'z .. 21 000"."
0.41 "-c 34 "-c

5.7"'c 470"-r

0.56".c 46"-c

038"'c 99D-C

0.057"'c 3.2B-C

Q 52 B.C 39 B.C
10" 1,700"
3,100"* 29,000"
48" 4000"
j j
4.7D'C 1600B'C
017B.C HB.C
0.8C 8.85C

6,800"'z 200.0008

700"'z 140,000"
J.Z J

060B'C 42D'C

2.7C 81 c

2.0C 525C

93D.U 790B-U

540 B.U 2300"-"
13.4 765
70" 14,000"

U II

FR cite/source

57 FR 60848
62 FR 42160
57 FR 60848
62 FR 42160
62 FR 42160
EPA 820/B-96-001
62 FR 42160
CO CD 4O1 fin

62 FR 42160
tty FR 491 fin
62 FR 421 BO
ap PR 40 ion
62 FR 421RD
IRIS 09/01/91
62 FR 42160
57 FR 60848
62 FR 42160
IRIS 10/01/92
EPA 820/B-96-001
57 FR 60848
57 pp 60848
62 FR 42160
57 FR 60848
57 FR 60848
62 FR 42160
62 FR 42160
57 FR 60848
57 FR 60848
62 FR 42160

62 FR 42160
62 FR 42160

57 FR 60848
57 FR 60848
62 FR 42160
57 FR 60848
62 FR 42160
62 FR 42160
62 FR 42160
62 FR 42160
57 FR 60848
57 FR 60848
62 FR 42160
62 FR 42160
62 FR 42160
57 FR 60848
57 FR 60848
57 FR 60848
62 FR 42160
57 FR 60848
62 FR 42160
57 FR 60848
57 FR 60848

o

o>
GO

co

o
8

cO
(D
CO

a
si

2S
VI



NATIONAL RECOMMENDED WATER QUALITY CRITERIA FOR PRIORITY Toxic POLLUTANTS—Continued

Priority pollutant

53 Pentachlorophenol
54 Phenol

55 2,4,6-Trichlorophenol
56 Acenaphthene
57 Acenaphthylene
58 Anthracene
59 Benzldlne
60 BenzoaAnthracene
61 BenzoaPyrene
62 BenzobFfuoranthene
63 BenzoghlPep/lene
64 BenzokFluoranthene
65 Bls2-ChloroethoxyMethane ..
66 Bls2-ChloroelhylEtrier
67 Bls2-ChlorolsopropylEther ...

68 Bis2-EthylhexylPhthalate* ...
69 4-Bromophenyl Phenyl Ether
70 Butylbenzyl Phthalatew

71 2-Cnloronaphthalene
72 4-Chtorophenyl Phenyl Ether
73 Chrysene
74 Dlbenzoa.nAnthracene
75 1 ,2-Dlchlorobenzene
76 1 3-Dlchlorobenzene
77 1 4-Dlchlorobenzene ...
78 3 3'-Dlchlorobenzldlne
79 Dlethyl Phthalate*
80 Dimethyl Phthalate w

81 DI-n-Butyl Phthalate w

82 2 4-Dlnltrotoluene
83 2 6-Dlnitrotoluene
84 Dl-n-Octyl Phthalate
85 1 2-Dlphenylhydrazlne
86 Fluoranthene
87 Fluorene

89 Hexachlorobutadiene
90 Hexachlorocyclopentadlene
91 Hexachloroethane
92 Ideno 1 2 3-cdPyr6ne

94 Naphthalene ..

96 N-Nitrosodlmethylamlne
97 N-Nltrosodl-n-Propylamlne ...
98 N-Nltrosodlphenylamlne
99 Phenanthrene

101 1,2,4-Trichlorobenzene
•mo AlHrln
1(Y% olnho-RHP
1 04 hotn-RMH

105 gamma-BHC (Llndane)
106 delta-BHC
1O7 PhlnrHanft

CAS No.

87865
106952

88062
83329

208968
120127
92875
56553
50328

205992
191242
207089
111911
111444

39638329

117817
101553
85687
91587

7005723
218019
53703
95501

541731
106467
91941
84662

131113
84742

121142
606202
117840
122667
206440
86737

118741
87683
77474
67721

193395
78591
91203
98953
62759

621647
86306
85018

129000
120821
309002
319846
319857
58899

319868
57749

Freshwater

CMC CCC
(ng/L) (ng/L)

19IMC 15P.K

3QO

0.95"

240 00043°>"

Saltwater

CMC CCC
(ng/L) (ng/L)

13bb 7.9bb

1.3°

0.160

0.09° 0.004Q."

Human health for consumption of:

Water + orga- Organism only
nlsm (ng/L) (M9/L)

0.28n-c 8.2"-c-"
21,000".'J

4,600.000 B.H." ...
2 1 n.c.u 6 5 B-c

1 ,200 B-u 2 700 n-u

9,600" . 110000"
0 00012 D-c 0 00054 D'c
0 0044 B'c 0 049 B'c
0 0044 B-c 0 049 n-c

00044".c 0049"-c

0.0044B.C 0.049»-c

0031 D-c 1 4"'c

1 400°
170,000"

3 000 " 5 200 "
1,700" 4,300"

0 0044 °-c 0 049 D-c

00044B-C . ... 0049"-c

2,700B-Z 17,000" ..
400 2,600
400Z 2,600
0 04 B-c 0 077 B-c

23000" 120000"
313,000 2,900,000
2,700 B 12000" ..
0.11C 9.1C

0040B-c 0.54"-c
300" 370"
1,300D 14,000"
0.00075"-c 0.00077".°
044B.C 50D-C

240 "'U'z 1 7 000 B'"'<J
1 gn.c 8.9".c

0.0044 B-c 0.049"'L'
36B.c 2600D-C

17" 1 900"'H'"
0.00069D'C 8.1 B.C
0005".c 1.4".c

5.0"-c 16"-c

960" 11,000"
260Z 940
0.00013 D-c 0.00014 B-c

0.0039B-C 0.013"-c

0.014".c 0.046B'C

0.019^ 0.063C

6.0021 B-c 6.6022"-C

FR cite/source

62 FR 42160
62 FR 42 160
57 FR 60848
62 FR 42160
62 FR 42160

62 FR 42160
57 FR 60848
62 FR 42160
62 FR 42160
62 FR 42 160

62 FR 42160

57 FR 60848
62 FR 42160
57 FR 60848
57 FR 60848

62 FR 42160
62 FR 421 60

62 FR 42160
62 FR 42160
62 FR 42160
62 FR 42160
62 FR 42160
57 FR 60848
57 FR 60848
57 FR 60848
57 FR 60848
57 FR 60848

57 FR 60848
62 FR 421 60
62 FR 42160
62 FR 42160
57 FR 60848
57 FR 60848
57 FR 60848
62 FR 42160
IRIS 11/01/97

57 FR 60848
57 FR 60848
62 FR 42160
57 FR 60848

62 FR 42160
IRIS 11/01/96
62 FR 42160
62 FR 42160
62 FR 42160
62 FR 42160

62 FR 42160
IRIS 02/07/98
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00

00
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108 4 4'-DDT
109 4 4'-DDE
110 44'-DDD
111 Dleldrln
112 alpha-Endosulfan
113 beta-Endosulfan
114 Endosullan Sulfate
115 Endrin
116 Endrin Aldehyde
117 Heptachlor
118 Heptachlor Epoxlde
1 1 9 Polychlorinated Blphenyls

PCBs
120 Toxaphene

50293
72559
72548
60571

959988
33213659

1031078
72208

7421934
76448

1024573

8001352

110 o 001 °-"

0.24 K 0 056 K-°
0.22 °-Y . 0.056 °-Y

0.22°-Y 0.056°-Y

0.086K 0.036K-°

0.52° 0.0038°-"
0.52 °-v 00038°-v'"

0.014N-"

073 .. 00002"

0 13° . 0001°'" .

071° 00019°-"
0034°-Y 0.0087°-Y

0.034°Y 0.0087°Y

0.037° 0.0023°-" ... .

0053° 0.0036°-"
0053°-v . . 00036°-v-"

003N-"

021 0 0002 "

0 00059 n<: 0 00059 B-c

0 00059 nc 0.00059 D-c ... .
0.00083 n-c 0.00084 B-c

0 00014 DC 00001 4 D-c

110" . 240B

110" 240"
110" 240B

076" . . . . 081 "•"
076" 0 81 B-H

0 00021 n-c 0 00021 D-c

0 00010 "-c 000011B-C

6.6ooi7"-r.p o.oooi? B-c-p

0 00073 n-c 0 00075 n-c

62 FR 42160
62 FR 42160
62 FR 42160
62 FR 42160
62 FR 42160
62 FR 42160
62 FR 42160
62 FR 42160
CO FR 4O1 fif)

62 FR 42160
62 FR 42160
62 FR 42160
63 FR 16182
ap CD doi cn I

I
en
w
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w

?00
0)

Footnotes:
AThls recommended water quality criterion was derived (ram data lor arsenic (III), but Is applied here to total arsenic, which might Imply that arsenic (III) and arsenic (V) are equally toxic

to aquatic life and that their toxlcltles are additive. In the arsenic criteria document (EPA 440/5-84-033. January 1985), Species Mean Acute Values are given for both arsenic (III) and ar-
senic (V) for five species and the ratios of the SMAVs for each species range from 0.6 to 1.7. Chronic values are available for both arsenic (III) and arsenic (V) for one species; for the fat-
head minnow, the chronic value for arsenic (V) Is 0.29 times the chronic value for arsenic (III). No data are known to be available concerning whether the toxlcltles of the forms of arsenic to
aquatic organisms are additive.

oThls criterion has been revised to reflect The Environmental Protection Agency's q1* or RfD, as contained In the Integrated Risk Information System (IRIS) as of April 8, 1998. The fish
tissue bloconcentratlon factor (BCF) from the 1980 Ambient Water Quality Criteria document was retained In each case.

cThls criterion Is based on carclnogenlclty of 10 6 risk. Alternate risk levels may be obtained by moving the decimal point (e.g., for a risk level of 10-', move the decimal point In the rec-
ommended criterion one place to the right).

D Freshwater and saltwater criteria for metals are expressed In terms of the dissolved metal In the water column. The recommended water quality criteria value was calculated by using the
previous 304(a) aquatic life criteria expressed In terms of total recoverable metal, and multiplying It by a conversion factor (CF). The term "Conversion Factor" (CF) represents the rec-
ommended conversion factor for converting a metal criterion expressed as the total recoverable fraction In the water column to a criterion expressed as the dissolved fraction in the water
column. (Conversion Factors for saltwater CCCs are not currently available. Conversion factors derived for saltwater CMCs have been used for both saltwater CMCs and CCCs.) See "Office
of Water Policy and Technical Guidance on Interpretation and Implementation of Aquatic Life Metals Criteria," October 1, 1993, by Martha Q. Prothro, Acting Assistant Administrator for
Water, available from the Water Resource center, USEPA, 401 M St., SW, mall code RC4100, Washington, DC 20460; and 40 CFR§131.36(b)(1). Conversion Factors applied In the table
can be found in Appendix A to the Preamble—Conversion Factors for Dissolved Metals.

EThe freshwater criterion for this metal Is expressed as a function of hardness (mg/L) In the water column. The value given here corresponds to a hardness of 100 mg/L. Criteria values
for other hardness may be calculated from the following: CMC (dissolved) = exp (mA lln(hardness)]+bA) (CF), or CCC (dissolved) = exp {mc [In (hardness)]-fbc) (CF) and the parameters
specified In Appendix B to the Preamble—Parameters for Calculating Freshwater Dissolved Metals Criteria That Are Hardness-Dependent.

f Freshwater aquatic life values for pentachlorophenol are expressed as a function of pH, and are calculated as follows: CMD=exp(1.005(pH)-4.869); CCC=exp(1.005 (pH)-5.134). Val-
ues displayed In table correspond to a pH of 7.8.

°Thls Criterion Is based on 304[a) aquatic life criterion issued In 1980, and was issued In one of the following documents: Aldrln/Dleldrln (EPA 440/5-80-019), Chlordane (EPA 440/5-80-
027), DDT (EPA 440/5-80-038), Endosulfan (EPA 440/5-80-046), Endrin (EPA 440/5-80-O47), Heptachlor (440/5-80-052), Hexachlorocydohexane (EPA 440/5-60-054), Silver (EPA 440/
5-80-071). The Minimum Data Requirements and derivation procedures were different In the 1980 Guidelines than in the 1985 Guidelines. For example, a "CMC" derived using the 1980
Guidelines was derived to be used as an instantaneous maximum. If assessment Is to be done using an averaging period, the values given should be divided by 2 to obtain a value that Is
more comparable to a CMC derived using the 1985 Guidelines.

H No criterion for protection of human health from consumption of aquatic organisms excluding water was presented In the 1980 criteria document or in the 1986 Quality Criteria for Water.
Nevertheless, sufficient information was presented In the 1980 document to allow the calculation of a criterion, even though the results of such a calculation were not shown In the docu-
ment.

'This criterion for asbestos Is the Maximum Contaminant Level (MCL) developed under the Safe Drinking Water Act (SDWA).
'EPA has not calculated human health criterion for this contaminant. However, permit authorities should address this contaminant In NPDES permit actions using the State's existing nar-

rative criteria for toxics.
KThis recommended criterion Is based on a 304(a) aquatic life criterion that was issued In the 1995 Updates: Water Quality Criteria Documents for the Protection of Aquatic Life In Ambi-

ent Water, (EPA-820-B-96-011, September 1996). This value was derived using the GLI Guidelines (60 FR 15393-15399. March 23, 1995; 40 CFR 132 Appendix A); the difference be-
tween the 1985 Guidelines and the GLI Guidelines are explained on page iv of the 1995 Updates. None of the decisions concerning the derivation of this criterion were affected by any con-
siderations that are specific to the Great Lakes.

i-The CMC=1/[(f1/CMC1)=(f2/CMC2)] where f1 and (2 are the fractions of total selenium that are treated as selenlte and selenate, respectively, and CMC1 and CMC2 are 185.9 ng/1 and
12.83 ug/l, respectively.

M EPA Is currently reassessing the criteria for arsenic. Upon completion of the reassessment the Agency will publish revised criteria as appropriate.
N PCBs are a class of chemicals which include aroclors, 1242, 1254, 1221, 1232, 1248, 1260, and 1016, CAS numbers 53469219, 11097691, 11104282, 11141165, 12672296, 11096825

and 12874112 respectively. The aquatic life criteria apply to this set of PCBs.
°The derivation of the CCC for this pollutant did not consider exposure through the diet, which Is probably Important for aquatic life occupying upper trophic levels.
pThls criterion applies to total pcbs, I.e., the sum of all congener or all Isomer analyses.
QThls recommended water quality criterion Is expressed as ug free cyanide (as CN)/L.
"This value was announced (61 FR 58444-58449, November 14, 1996) as a proposed GLI 303(c) aquatic life criterion. EPA Is currently working on this criterion and so this value might

change substantially In the near future.
sThls recommended water quality criterion refers to the Inorganic form only.
TThls recommended water quality criterion Is expressed In terms of total recoverable metal In the water column. It Is scientifically acceptable to use the conversion factor of 0.922 that was

used In the GLI to convert this to a value that is expressed In terms of dissolved metal.
u The or leptic effect criterion Is more stringent than the value for priority toxic pollutants.
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v This value was derived from data (or heptachlor and the criteria document provides Insufficient data to estimate the relative toxlcltles of heptachlor and heptachlor epoxlde.
w Although EPA has not published a final criteria document for this compound It Is EPA's understanding that sufficient data exist to allow calculation of aquatic criteria. It Is anticipated that

industry intends to publish In the peer reviewed literature draft aquatic life criteria generated in accordance with EPA Guidelines. EPA will review such criteria for possible Issuance as na-
tional WQC.

x There Is a full set of aquatic life toxicity data that show that OEHP is not toxic to aquatic organisms at or below its solubility limit.
Y This value was derived from data for endosulfan and Is most appropriately applied to the sum of alpha-endosulfan and beta-endosullan.
ZA more stringent MCL has been Issued by EPA. Refer to drinking water regulations (40 CFR 141) or Safe Drinking Water Hotline (1-800-426-4791) for values.
"This CCC Is based on the Final Residue Value procedure In the 1985 Guidelines. Since the publication of the Great Lakes Aquatic Life Criteria Guidelines In 1995 (60FR 15393-15399,

March 23, 1995), the Agency no longer uses the Final Residue Value procedure for deriving CCCs for new or revised 304 (a) aquatic life criteria.
"•This water quality criterion la based on 304(a) aquatic life criterion that was derived using the 1985 Guidelines (Guidelines for Deriving Numerical National Water Quality Criteria for the

Protection of Aquatic Organisms and Their Uses, PB85-227049, January 1985) and was Issued In one of the following criteria documents: Arsenic (EPA 440/5-84-033), Cadmium (EPA
440/5-84-032), Chromium (EPA 440/5-84-029), Copper (EPA 440/5-84-031), Cyanide (EPA 400/5-84-028), Lead (EPA 440/5-84-027), Nickel (EPA 440/5-86-004), Pentachlorophenol
(EPA 440/5-86-009). Toxaphene (EPA 440/5-86-006), Zinc (EPA 440/5-87-003).

" When the concentration of dissolved organic carbon Is elevated, copper Is substantially less toxic and use of Water-Effect Ratios might be appropriate
ddThe selenium criteria document (EPA 440/5-87-006), September 1987) provides that if selenium Is as toxic to saltwater fishes In the field as It is to freshwater fishes In the field the sta-

tus of the fish community should be monitored whenever the concentration of selenium exceeds 5.0 ug/L In salt water because the saltwater CCC does not take Into account uptake via the
food chain.

"This recommended water quality criterion was derived on page 43 of the mercury criteria document (EPA 440/5-84-026, January 1985). The saltwater CCC of 0.025 ug/L given on page
23 of the criteria document Is based on the Final Residue Value procedure in the 1985 Guidelines. Since the publication of the Great Lakes Aquatic Life Criteria Guidelines In 1995
(60FR1 5393-1 5399, March 23, 1995), the Agency no longer uses the Final Residue Value procedure for deriving CCCs for new or revised 304(a) aquatic life criteria.

"This recommended water quality criterion was derived In Ambient Water Quality Criteria Saltwater Copper Addendum (Draft, April 14, 1995) and was promulgated In the Interim Final Na-
tional Toxics Rule (60FR22228-222237, May 4, 1995).

"EPA Is actively working on this criterion and so this recommended water quality criterion may change substantially in the near future.
"•This recommended water quality criterion was derived from data for inorganic mercury (II), but Is applied here to total mercury. If a substantial portion of the mercury In the water column

Is methylmercury, this criterion will probably be under protective. In addition, even though Inorganic mercury Is converted to methylmercury and methylmercury bloaccumulates to a great ex-
tent, this criterion does not account for uptake via the food chain because sufficient data were not available when the criteria was derived.
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NATIONAL RECOMMENDED WATER QUALITY CRITERIA FOR NON PRIORITY POLLUTANTS

Non priority pollutant

1 Alkalinity
2 Aluminum pH 6 5— 9.0
3 Ammonia

4 Aesthetic Qualities
5 Bacteria
6 Barium
7 Boron
8 Chloride
9 Chlorine

10 Chlorophenoxy Herbicide 2,4.5,-TP
1 1 Chlorophenoxy Herbicide 2 4-D

13 Color

15 Ether Bis Chloromethyl
16 Oases Total Dissolved
17 Quthion

19 Hexachlorocyclo-hexane-Technlcal
20 Iron
91 MnlAthlnn
22 Manoanese
23 Methoxychlor
OA. Mirav
oc NltrntAQ
26 Nltrosamines

CAS No.

7429905
7664417

7440393

16887006
7782505

93721
94757

2921882

8065483
542881

86500

319868
7439896

121755
7439965

72435
2385655

14797558

Freshwater

CMC CCC
(ug/L) (ug/L)

20000P

750 o-i 87°-'-L

Saltwater

CMC CCC
(ug/L) (ug/L)

Human health for consumption of:

Water + orga- Organism only
nlsm (ug/L) (ug/L)

FRESHWATER CRITERIA ARE pH DEPENDENT— SEE DOCUMENT
SALTWATER CRITERIA ARE pH AND TEMPERATURE DEPENDENT0

NARRATIVE STATEMENT— SEE DOCUMENT
FOR PRIMARY RECREATION AND SHELLFISH USES— SEE DOCUMENT

1.000*
NARI

860000° 230000°
19 11

0.083° '. 0.041°
NARF

0.1 «••"

NARP
0.01 F."

NAR

1000P

0.1 P."

0.03 w
0.001 •••"

NATIVE STATEMENT— SEE DOCUfv

13 7.5

0.011° 0.0056°
ATIVE STATEMENT— SEE DOCUM

0.1 P."

1ENT

c
10A

100A'C

ENTp

0.00013B 0.00078 B
ATIVE STATEMENT— SEE DOCUMENT p

0.01 P'H 1
WIVE STATEMENT-SEE DOCUr.

0.03F'H

0.001 p-"

flENT
0.0123 0.0414
300*

50A 100*
100*.c

10,000*
0.0008 1.24

FR cite/source

Gold Book
53 FR 33178
EPA822-R-98-008
EPA440/5-88-004
Gold Book
Gold Book
Gold Book
Gold Book
53 FR 19028
Gold Book
Gold Book
Gold Book
Gold Book
Gold Book
Gold Book
IRIS 01/01/91
Gold Book
Gold Book
Gold Book
Gold Book
Gold Book
Gold Book
Gold Book
Gold Book
Gold Book
Gold Book
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27 Dinitrophenols
28 Nltrosodibutylamine N
29 Nltrosodlethylamlne N
30 Nltrosopyrrolidine,N
31 Oil and Grease
32 Oxygen, Dissolved
33 Parathlon
34 Pentachlorobenzene
35 pH
36 Phosphorus Elemental
37 Phosphate Phosphorus . .
38 Solids Dissolved and Salinity
39 Solids Suspended and Turbidity
40 Suldde-Hydrogen SuKlde
41 Tainting Substances
42 Temperature
43 Tetrachlorobenzene, 1,2,4,5-
44 Trlbutyltln TBT
45 Trlchlorophenol.2,4,5-

25550587
924163
55185

930552

7782447
56382

608935

7723140

7783064

95943

95954

70 14000
00064* ... 0587*
00008* 124*
nmfi gi a

NARRATIVE STATEMENT-SEE DOCUMENT •"
WARMWATER AND COLDWATER MATRIX— SEE DOCUMENT o

0.065' 0.013'

6.5-9F

NARI

NARF
20P-M

GS-BS™
0.1 F.K . .

RATIVE STATEMENT— SEE DOCUh

IATIVE STATEMENT— SEE DOCUM
20P."

35E 4 1E

5-9

dENT
250 000 *

ENTP

NARRATIVE STATEMENT— SEE DOCUMENT
SPECIES DEPENDENT CRITERIA— SEE DOCUMENT M

93B 9QE

0.46N 0.063N 0.37N 0.010N

2.600 n-E 9,800 D-B

Gold Book
Gold Book
Gold Book
Gold Book
Gold Book
Gold Book
Gold Book
IRIS 03/01/88
Gold Book
Gold Book
Gold Book
Gold Book
Gold Book
Gold Book
Gold Book
Gold Book
IRIS03/01/91
62 FR 42554
IRIS 03/01/88
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Footnotes:
*Thls human health criterion Is the same as originally published In the Red Book which predates the 1980 methodology and did not utilize the fish Ingestlon BCF approach. This same cri-

terion value Is now published in the Gold Book
"The organoleptlc effect criterion Is more stringent than the value presented In the non priority pollutants table.
CA more stringent Maximum Contaminant Level (MCL) has been issued by EPA under the Safe Drinking Water Act. Refer to drinking water regulations 40 CFR 141 or Safe Drlnklna

Water Hotline (1-800-426-4791) for values.
D According to the procedures described in the Guidelines for Deriving Numerical National Water Quality Criteria for the Protection of Aquatic Organisms and Their Uses, except possibly

where a very sensitive species Is Important at a site, freshwater aquatic life should be protected if both conditions specified in Appendix C to the Preamble—Calculation of Freshwater Am-
> monia Criterion are satisfied.
I BThls criterion has been revised to reflect The Environmental Protection Agency's q1' or RfD, as contained In the Integrated Risk Information System (IRIS) as of April 8, 1998. The fish
~ tissue bloconcentratlon factor (BCF) used to derive the original criterion was retained In each case,
oo PThe derivation of this value Is presented in the Red Book (EPA 440/9-76-023, July, 1976).

°Thls value Is based on a 304(a) aquatic life criterion that was derived using the 1985 Guidelines (Guidelines for Deriving Numerical National Water Quality Criteria for the Protection of
Aquatic Organisms and Their Uses, PB85-227049, January 1985) and was issued In one of the following criteria documents: Aluminum (EPA 440/5-86-008); Chloride (EPA 440/5-88-001):
Chloropyrlfos (EPA 440/5-88-005).

"This CCC Is based on the Final Residue Value procedure in the 1985 Guidelines. Since the publication of the Great Lakes Aquatic Life Criteria Guidelines In 1995 (60 FR 15393-15399,
March 23,1995), the Agency no longer uses the Final Residue Value procedure for deriving CCCs for new or revised 304(a) aquatic life criteria.

1 This value Is expressed In terms of total recoverable metal in the water column.
'This value Is based on a 304(a) aquatic life criterion that was Issued In the 1995 Updates: Water Quality Criteria Documents for the Protection of Aquatic Life in Ambient Water (EPA-

820-B-96-001). This value was derived using the GLI Guidelines (60 FR 15393-15399, March 23, 1995; 40 CFR 132 Appendix A); the differences between the 1985 Guidelines and the
GLI Guidelines are explained on page Iv of the 1995 Updates. No decision concerning this criterion was affected by any considerations that are specific to the Great Lakes.

K According to page 181 of the Red Book: For open ocean waters where the depth is substantially greater than the euphotic zone, the pH should not be changed more than 0.2 units from
the naturally occurring variation or any case outside the range of 6.5 to 8.5. For shallow, highly productive coastal and estuarlne areas where naturally occurring pH variations approach the
lethal limits of some species, changes In pH should be avoided but In any case should not exceed the limits established for fresh water, i.e., 6.5-9.0.

L There are three major reasons why the use of Water-Effect Ratios might be appropriate. (1) The value of 87 ng/l Is based on a toxlclty test with the striped bass in water with pH=6.5-6.6
and hardness <10 mg/L. Data In "Aluminum Water-Effect Ratio for the 3M Plant Effluent Discharge, Mlddleway, West Virginia" (May 1994) Indicate that aluminum Is substantially less toxic
at higher pH and hardness, but the effects of pH and hardness are not well quantified at this time. (2) In tests with the brook trout at low pH and hardness, effects Increased with Increasing
concentrations of total aluminum even though the concentration of dissolved aluminum was constant, indicating that total recoverable Is a more appropriate measurement than dissolved, at
least when partlculate aluminum Is primarily aluminum hydroxide particles. In surface waters, however, the total recoverable procedure might measure aluminum associated with clay par-
ticles, which might be less toxic than aluminum associated with aluminum hydroxide. (3) EPA Is aware of field data Indicating that many high quality waters in the U.S. contain more than 87
ng alumlnum/L, when either total recoverable or dissolved is measured.

"US. EPA. 1973. Water Quality Criteria 1972. EPA-R3-73-033. National Technical Information Service, Springfield, VA.; U.S. EPA. 1977. Temperature Criteria for Freshwater Fish: Pro-
tocol and Procedures. EPA-600/3-77-081. National Technical Information Service, Springfield, VA.

"This value was announced (62 FR 42654, August 7, 1997) as a proposed 304(a) aquatic life criterion. Although EPA has not responded to public comment, EPA Is publishing this as a
304(a) criterion In today's notice as guidance for States and Tribes to consider when adopting water quality criteria.

°U.S. EPA. 1988. Ambient Water Quality Criteria for Dissolved Oxygen. EPA 440/5-86-003. National Technical Information Service, Springfield, VA.
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NATIONAL RECOMMENDED WATER QUALITY CRITERIA FOR ORGANOLEPTIC EFFECTS

Pollutant

1 Acenaphthene .
2 Monochlorobenzene
3 3-Chlorophenol . .
4 4-Chlorophenol
5 2 3-Dichlorophenol
6 2 5-Dichlorophenol
7 2 6-Dichlorophenol
8 3 4-Dichlorophenol
9 2 4 5-Trichlorophenol
10 2 4 6-Trichlorophenol
11 2 3 4 6-Tetracntorophenol . ...
12 2-Methyl-4-Chlorophenol .
13 3-Methyl-4-Chlorophenol
14 3-Methyl-6-Chk>rophenol
15 2-Chlorophenol
16 Copper
17 2 4-Dichlorophenol
18 2 4-Dimethylphenol
19 Hexachlorocyclopentadiene
20 Nitrobenzene
21 Pentachlorophenol
22 Phenol
23 Zinc

CAS No.

208968
108907

106489

95954
88062

59507

95578
744058
120832
105679
77474
98953
87865

108952
7440666

Organoleptic
effect criteria

(W»D

20
20
0.1
0.1
004
05
0.2
0.3
1
2
1

1800
3000

20
0.1

1000
03

400
1

30
30

300
5000

FR cite/source

Gold Book
Gold Book
Gold Book
Gold Book
Gold Book
Gold Book
Gold Book
Gold Book
Gold Book
Gold Book
Gold Book
Gold Book
Gold Book
Gold Book
Gold Book
Gold Book
Gold Book
Gold Book
Gold Book
Gold Book
Gold Book
Gold Book
45 FR 79341

General Notes:
1. These criteria are based on prganoleptic (taste and odor) effects. Because of variations in chemical nomenclature systems, this listing of

pollutants does not duplicate the listing in Appendix A of 40 CFR Part 423. Also listed are the Chemical Abstracts Service (CAS) registry num-
bers, which provide a unique identification for each chemical.

National Recommended Water Quality Criteria

Additional Notes

1. Criteria Maximum Concentration and Criterion Continuous Concentration

The Criteria Maximum Concentration (CMC) is an estimate of the highest concentration of a material in surface water to which
an aquatic community can be exposed briefly without resulting in an unacceptable effect. The Criterion Continuous Concentration
(CCC) is an estimate of the highest concentration of a material in surface water to which an aquatic community can be exposed
indefinitely without resulting in an unacceptable effect. The CMC and CCC are just two of the six parts of a aquatic life criterion;
the other four parts are the acute averaging period, chronic averaging period, acute frequency of allowed exceedence. and chronic
frequency of allowed exceedence. Because 304(a) aquatic life criteria are national guidance, they are intended to be protective of
the vast majority of the aquatic communities in the United States.

2. Criteria Recommendations for Priority Pollutants, Non Priority Pollutants and Organoleptic Effects

This compilation lists all priority toxic pollutants and some non priority toxic pollutants, and both human health effect and
organoleptic effect criteria issued pursuant to CWA §304(a). Blank spaces indicate that EPA has no CWA §304(a) criteria recommenda-
tions. For a number of non-priority toxic pollutants not listed. CWA §304 (a) "water +- organism" human health criteria are not available,
but. EPA has published MCLs under the SDWA that may be used in establishing water quality standards to protect water supply
designated uses. Because of variations in chemical nomenclature systems, this listing of toxic pollutants does not duplicate the listing
in Appendix A of 40 CFR Part 423. Also listed are the Chemical Abstracts Service CAS registry numbers, which provide a unique
identification for each chemical.

3. Human Health Risk

The human health criteria for the priority and non priority pollutants are based on carcinogenicity of 10 ~6 risk. Alternate risk
levels may be obtained by moving the decimal point (e.g., for a risk level of 10-5, move the decimal point in the recommended
criterion one place to the right).

4. Water Quality Criteria Published Pursuant to Section 304(a) or Section 303(c) of the CWA

Many of the values in the compilation were published in the proposed California Toxics Rule (CTR, 62 FR 42160). Although
such values were published pursuant to Section 303(c) of the CWA. they represent the Agency's most recent calculation of water
quality criteria and thus are published today as the Agency's 304 (a) criteria. Water quality criteria published in the proposed CTR
may be revised when EPA takes final action on the CTR.

5. Calculation of Dissolved Metals Criteria

The 304(a) criteria for metals, shown as dissolved metals, are calculated in one of two ways. For freshwater metals criteria that
are hardness-dependent, the dissolved metal criteria were calculated using a hardness of 100 mg/1 as CaCOj for illustrative purposes
only. Saltwater and freshwater metals' criteria that are not hardness-dependent are calculated by multiplying the total recoverable
criteria before rounding by the appropriate conversion factors. The final dissolved metals' criteria in the table are rounded to two
significant figures. Information regarding the calculation of hardness dependent conversion factors are included in the footnotes.

6. Correction of Chemical Abstract Services Number

The Chemical Abstract Services number (CAS) for Bis(2-Chloroisopropyl) Ether, has been corrected in the table. The correct CAS
number for this chemical is 39638-32-9. Previous publications listed 108-60-1 as the CAS number for this chemical.
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7. Maximum Contaminant Levels

The compilation includes footnotes for pollutants with Maximum Contaminant Levels (MCLs) more stringent than the recommended
water quality criteria in the compilation. MCLs for these pollutants are not included in the compilation, but can be found in the
appropriate drinking water regulations (40 CFR 141.11-16 and 141.60-63). or can be accessed through the Safe Drinking Water Hotline-. '
(800-426-4791) or the Internet (http://www.epa.gov/ost/tools/dwstds-s.html).

8. Organoleptic Effects

The compilation contains 304 (a) criteria for pollutants with toxitity-based criteria as well as non-toxidty based criteria The basis
for the non-toxicity based criteria are organoleptic effects (e.g., taste and odor) which would make water and edible aquatic life
unpalatable but not toxic to humans. The table includes criteria for organoleptic effects for 23 pollutants. Pollutants with organoleptic
effect criteria more stringent than the criteria based on toxicity (e.g., included in both the priority and non-priority pollutant tables)
are footnoted as such.

9. Category Criteria

In the 1980 criteria documents, certain recommended water quality criteria were published for categories of pollutants rather than
for individual pollutants within that category. Subsequently, in a series of separate actions, the Agency derived criteria for specific
pollutants within a category. Therefore, in this compilation EPA is replacing criteria representing categories widi individual pollutant
criteria (e.g.. 1,3-dichlorobenzene, 1,4-dichlorobenzene and 1.2-dichlorobenzene).

10. Specific Chemical Calculations

A. Selenium

(I) Human Health

In the 1980 Selenium document, a criterion for the protection of human health from consumption of water and organisms was
calculated based on a BCF of 6.0 L/kg and a maximum water-related contribution of 35 Hg Se/day. Subsequently, the EPA Office
of Health and Environmental Assessment issued an errata notice (February 23, 1982). revising the BCF for selenium to 4.8 L/kg.
In 1988. EPA issued an addendum (ECAO-CIN-668) revising the human health criteria for selenium. Later in the final National
Toxic Rule (NTR. 57 FR 60848), EPA withdrew previously published selenium human health criteria, pending Agency review of
new epidemiological data.

This compilation includes human health criteria for selenium, calculated using a BCF of 4.8 L/kg along with the current IRIS
RfD of 0.005 mg/kg/day. EPA included these recommended water quality criteria in the compilation because the data necessary for
calculating a criteria in accordance with EPA's 1980 human health methodology are available.

(2) Aquatic Life

This compilation contains aquatic life criteria for selenium that are the same as those published in the proposed CTR. In th
CTR, EPA proposed an acute criterion for selenium based on the criterion proposed for selenium in the Water Quality Guidance--—/
for the Great Lakes System (61 FR 58444). The GLJ and CTR proposals take into account data showing that selenium's two most
prevalent oxidation states, selenite and selenate, present differing potentials for aquatic toxicity, as well as new data indicating that
various forms of selenium are additive. The new approach produces a different selenium acute criterion concentration, or CMC, depending
upon the relative proportions of selenite, selenate, and other forms of selenium that are present.

EPA notes it is currently undertaking a reassessment of selenium, and expects the 304 (a) criteria for selenium will be revised
based on the final reassessment (63 FR 26186). However, until such time as revised water quality criteria for selenium are published
by the Agency, the recommended water quality criteria in this compilation are EPA's current 304 (a) criteria.

B. 1.2,4-Trichlorobenzene and Zinc

Human health criteria for 1,2,4-trichlorobenzene and zinc have not been previously published. Sufficient information is now available
for calculating water quality criteria for the protection of human health from the consumption of aquatic organisms and the consumption
of aquatic organisms and water for both these compounds. Therefore, EPA is publishing criteria for these pollutants in this compilation.

C. Chromium (HI)

The recommended aquatic life water quality criteria for chromium (HI) included in the compilation are based on the values presented
in the document titled: 1995 Updates: Water Quality Criteria Documents for the Protection of Aquatic Life in Ambient Water, however.
this document contains criteria based on the total recoverable fraction. The chromium (HI) criteria in this compilation were calculated
by applying the conversion factors used in the Final Water Quality Guidance for the Great Lakes System (60 FR 15366) to the
1995 Update document values.

D. Ether. Bis (Chloromethyl). Pentachlorobenzene, Tetracnlorobenzene 1.2.4.5- Trichlorophenol

Human health criteria for these pollutants were last published in EPA's Quality Criteria for Water 1986 or "Gold Book". Some
of these criteria were calculated using Acceptable Daily Intake (ADIs) rather than RiDs. Updated ql*s and RfDs are now available
in IRIS for ether, bis (chloromethyl), pentachlorobenzene, tetracnlorobenzene 1,2,4,5-, and trichlorophenol. and were used to revise
the water quality criteria for these compounds. The recommended water quality criteria for ether, bis (chloromethyl) were revised
using an updated ql', while criteria for pentachlorobenzene, and tetracnlorobenzene 1,2,4,5-, and trichlorophenol were derived using
an updated RfD value.

£ PCBs

In this compilation EPA is publishing aquatic life and human health criteria based on total PCBs rather than individual arochiors.
These criteria replace the previous criteria for the seven individual arochiors. Thus, there are criteria for a total of 102 of the 1?
priority pollutants.

Dated: October 26. 1998.
j. Charles Fox,
Assistant Administrator. Office of Water.
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Appendix A—Conversion Factors for Dissolved Metals

Metal

Arsenic
Cadmium

Chromium III
Chromium VI
Coooer
Lead

Mercury
Nickel
Selenium ..
Silver
Zinc

Conversion fac-
tor freshwater

CMC

1.000
1.138672-[(ln

hardness)
(0.041838)]

0.316
0.982
0.960
1.46203-[(ln

hardness)
(0.145712)]

0.85
0.998

0.85
0.978

Conversion fac-
tor freshwater

CCC

1.000
1.101672-{(ln

hardness)
(0.041838)]

0.860
0.962
0.960
1 .46203-[(ln

hardness)
(0.145712)]

0.85
0.997

0.986

Conversion fac-
tor saltwater

CMC

1.000
0.994

0.993
0.83
0.951

0.85
0.990
0.998
0.85
0.946

Conversion fac-
tor saltwater

CCC

1.000
0.994

0.993
0.83
0.951

0.85
0.990
0.998

0.946

Appendix B—Parameters for Calculating Freshwater Dissolved Metals Criteria That Are Hardness-Dependent

Chemical

Cadmium

Chromium III
Coooer
Lead

Nickel
Silver
Zinc

mA

1.128

0.8190
0.9422
1.273

0.8460
1.72
0.8473

bA

-3.6867

3.7256
-1.700
-1.460

2^55
-6.52

0.884

mc

0.7852

0.8190
0.8545
1.273

0.8460

0.8473

be

-2.715

0.6848
-1.702
- 4.705

0.0584

0.884

Freshwater conversion factors (CF)

Acute

1.136672-[ln(hard-
ness)(0.041838)]

0.316
0.960
1 .46203-pn (hard-

ness)(0.145712)]
0998
0.85
0 978

Chronic

1.101672-lln (hard-
ness)(0.041838)]

0.860
0.960
1.46203-{ln(hard-

ness)(0.145712)]
0.997

0.986

Appendix C—Calculation of Freshwater Ammonia Criterion

1. The one-hour average concentration of total ammonia nitrogen (in mg N/L) does not exceed, more than once every three years
on the average, the CMC calculated using the following equation:

CMC = -
(X275 39.0

1 + 107.20*-pH 1 + 10PH-7.204

In situations where salmonids do not occur, the CMC may be calculated using the following equation:

CMC = T^^+T-J^_
2. The thirty-day average concentration of total ammonia nitrogen (in mg N/L) does not exceed, more than once every three

years on the average, the CCC calculated using the following equation:

0.0858 3.70ccc =

Editorial Note: FR Doc. 98-30272 was originally published as Part IV (63 FR 67548-67558) in the issue of Monday, December
7, 1998. At the request of the agency, due to incorrect footnote identifiers in the tables, the corrected document is being republished
in its entirety.
IFR Doc. 98-30272 Filed 12-4-98; 8:45 am]
BILLMG CODE 1505-01-0
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Sauget Area 1

HHRA-EE/CA and RI/FS tiftJJ.JMJMfm

APPENDIX B
SUMMARY STATISTICS

This appendix provides the summary statistics calculated for each area/medium evaluated in the
HHRA. Summary statistics are provided in the following order:

Waste Area - Surface Soil:
N
L
I
H
G

Transect - Surface Soil:
7
6
5
4
3
2
1

Background Subsurface Soil

Background Surface Soil

Surface Water

Sediment

Transect Subsurface Soil:
7
6
5
4
3
2
1

Two tables are provided for each area. The first table presents the summary statistics by constituent,
including frequency of detection; Shapiro-Wilk's Test for Normality; Minimum, Maximum and Mean
Concentrations; 95% Upper Confidence Limit; and the Selected Site Concentration. These statistics
are discussed in Section 3 of the text. The second table presents the sample identification for each
sample included in the calculation of the summary statistics.

B-2 December 29, 2000
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100%
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25%
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TABLE
SAMPLES USED IN CALCULATION OF SITE CONCENTRATIONS
N Waste

Area

N
N
N
N

Medium Sample

Waste WASTE-N-B1-0-0.5FT
Waste WASTE-N-B2-0-0 SFT
Waste WASTE-N-B3-0-0.5FT
Waste WASTE-N-B4-0-0.5FT

Dale Collected
Beginning
Denttifm

11/30/990
11/30/990
11/30/990
12/2/990

Ending Depth
(ft)

0.5
0.5
0.5
0.5

• - multiple fleptfis averaged together

SA1 STATSrev! .xlsWVASTE - Area N Data
December 29. 2000

Revision 0
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MOIOJI> mgAodm

ktohoKytt '̂ VQ\g 'J«
kUyt̂ oiuni mgAfl dw

Njf*>»uto/M> L-p->p d*v

M-c*d rr^Agdw

PcnlaJtoiq JB'icJ ug.\gdw

(•henanthtny) ug/Vg dw

PotlUuTi rnglig dw

l*yicoo uoAQdw

Soknurn mg^gdw

S>>wr f">*1 dw

Sottum n^)\g ilw

Ttvî ixn rnflAgdff

Trtuono u^gdi*

ro<*(PCO» ug>1ii)dw

Vif4d>um mg^g dw

7.nc xw)<igdw

;
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4
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099
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08541
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093

069
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095
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079«0

0*0

063
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080
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065
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099

08096
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00%

004

001)7

084

091

086

076
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067

OM

08?

000
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OB4U
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0 7840
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1 00

076

OM

Off}

090

too
0 7510
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0 77

1 00

io-WUk«'iT*t.t t

lognottnal
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94
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60

B9M

9A30

00

00

99

• 7

93
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66

74

445
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9*70
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eeot
6?
u
00

70

99
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U

/9
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M

6MM

90

836

705

97
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07
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90

00

6J01

04

?0
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or NotnulllvM

Ditiid OUlHbutlon

Logwrmd

Lognxm*

Monntl

Nomwl

lognomMl

Norm*!

Nomul

Logrwnul

tc^nMnul

Lognomd

MMtTMl

loontMmri

LogrwmjJ

Logno>nul

Lognomul

L«gnomul

Lograymjf

LOgMMTTUl

Lognomut

Nomul

Nomtt

togncxmil

(ognxtnW

LoffwmJ

LogntHmAl

Lognoonil

laowxnul

Lognwm*!

Lognomul

Homul

lognomMl

LognjimtJ

Lognormd

NomMl

Momvil

logmrmAl

Momvl

LngnomM

Hoantt

Normal

tterrrttl

NorTTHl

logrorm«l

LoortunwJ

Hooml

Nonnil

LognwmAl

rtomMl

lognr>rmAl

lognomul

IngnvnuJ

log**)rmJ

MOKTM!

lognonnJ

Mtxrruf

lognwTTuI

Nwmil

Summiry SUIIllle

Minimum

93?€-02

900E+OI

IftOf.OO

t aoe+oo
900C.01
9OOEO1
3506+M
900E+OI
7OOE+OO
300E+O1
C3OE+OI
900E+01
490e+Ot
9ODC+OI
900E401
oooe+ot
1 40^100

250E01

eooe.oi
7 IOC 01

?«Of»OJ

900E+OI

i nx<oi
600E+OI

t lot +01
1 90E+O2

7 70E Ol

490E4OI

900E+O1

( 00E+OO
i eoe+oo
9001-401
flOOtE+OI
900EOI
900EOI
9 OOt +01
7 10E*03
«40E<OI
340E+02
?30f .01
390C02
900E.OO
930E+OO
9OOE+01
3MEiO1
23&E+O2
900Et01
S ODE 402
OOOE+oi
1 6W+OO
550EOI
? 10F40?
i eoE+oo
3 1SE+OO
9 ODE +00
390E.01
1 ME 402

UMn
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04E+OI

IOE.O1

•SE+00

6IF402

ME +00

7&C+O3

05E4O3

26FiOO

33E+01
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90E+O2

60E+00

OOC404

MF+O?

53fc«0r
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Ut.iOl

45E+01

4BE+02

MEtOI

ME+0?

62E+O3

D9F.+O3

27E+03

DBF +00

!3f 01

45C+0?
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I6OE403

S80€iOO

7BOE+03

36OE+O3

5 40E+00

370E+01

2SOE+O2
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19E 403
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4»F. + 13
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87F.4II

OOEtOl
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?;Etoa
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54i iO5
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51F.4O4

26tiQ1

22FJ403
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NC

19Eti2
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ME. 13
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<./FtOO

07T.403

17F.OO

73L40I

ME*)J

30E+OI
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97E+01

50£<OI

49E4O6

19E400
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41E+07

66E+OI

04E409

24E+04

ME+OI
2JE+04
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BOT4O3
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KEtOJ
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ODE+OJ
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00E+03

BOE403

•oc+oa
706100

10E+O2

DOE +01

90F+04

50E+03

90E+OI

60? +03

70E+OI

70E403

eoE+oo
JOE +03

ME.OJ

JOE +01

00E+OI

OOF +04

40E4O3

IOC +01

POL +00

we. 03
2OE+04

40E+O2

2OE»O3
ME+0?

fCEOI

ME +01

30t+0i
KJE+02

WE. 01

40E+02
2OEiO4

MF+OJ

30E+O4
3OF+00

TOE tOO

40F+O2

09EiOO

aor+oi
07£>O3

90E+01

61 E 402
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TABLE
SAMPLES USED IN CALCULATION OF SITE CONCENTRATIONS
L Waste

Area Medium Sample Dale Collected
Beginning
Deotnm)

Ending Depth
(ft)

L Waste WASTE-L-B1-0-0.5FT 9/27/990 0.5
L Waste WASTE-L-B2-0-0.5FT 9/27/99 0 05
L Waste WASTE-L-B3-0-0.5FT 9/27/99 0 0.5
L Waste WASTE-L-W-0-0.5FT 9/27/99 0 05

• - multiple depths averaged together

SA1 STATSrevI .xls\WASTE - Area L Data
December 29. 2000

Revision 0
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Alii Conc«nl>*1lon Stilton

I Win*

AIM Medium

DO
' .
^

WMIO
W*slo
W*»(o
W*tl«
W«»to
W**io
Wî lo
W«10
WAllQ
WJIIO
Wulo
W**10
W*ito
W«ilo
W*«r<>
W»t«
W**l«
W»H«
W«HO

W*U«

W*Ho

WHIO
Wulo
W*no
Wailo
W*»U
W«Ho
Will*

W«ilO

w»»u
W«»1«

Watt*

Wi»lo

Wilt.

W«IO

W*»lo

W»lo

W*ito

Wiito

Wajio

W«*ld

W«10

W*»lo

W*il»

WtltB

W«10

Wiila
W*ilo
W**t«
Wislo
WiJla
W ilo
W ilo
W (In
W »lo
W it*
W sin
W ilo
W tta
W »lo

W**io
W*ilo
W4IIO
W«lo
W«ll«
W*»(0
W«lo

tUlhod

SVOA

SVOA

6200A

MLHB

SVOA

SVOA

PEST

PEST

PEST

SVOA

PEST

PEST

METALS

SVOA

METALS

METALS

MFTALS

SVOA

SVOA

SVOA

SVOA

SVOA

METALS

SVOA

METALS
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METALS
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PEST
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SVOA

PEST
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METALS
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MF.TAL6
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VOA
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t,?.4-TrtcWQ»ob«ycn*

1.4 CVHawbtWUm

1990 Irtjl TEO **• EMPC •! NO

2,4 O6

2.4 DuMofophand

2tfttiain*na

4.4 DDO

4.4 DDE

4.4 DOT

4 CHwairukn*

Afdim

Nft» Chkxd4no

Aluminum

Antwjnro

Antfnony

Aittxite

B«rium

6*olc<«)«n*K»c*oo

Gftn«X')py<*na

EWi|o<b)fluo>«nth«n)

IVnr<Xg.h.i)piify1crw

Bon Jo(li]luoi •Nhorv)

Beryl urn
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C*bum
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Oob»h

Coppai
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Fluwtno
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Iducno
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**mfl«l or FivquMKy
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oft>g
«»*gdw
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oB*Bd«
ugAgdM
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ug/Vgd*
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up.̂ 9 dw
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mgAgdw
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meAgdw
uo^gtt"
mo-^Odw

inftAgdn

uo*g«rt
ud>g^
nxi^gdiv
un'kndw
mu^girx
mgVgdw
mg*8d*
u^Vg drt

uo'kg dw
mfltflUn.
nyi*n dw
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25V,

100%

23%
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25K-
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100'A

07V.
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13'A
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50V.
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73-'.

;s*.
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23'^

too-..
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76%
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25'A
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100%
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100%
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IOOX

IOO'/-

23'

75V,

iotr^
100V

8h»*4(«-WWt<«>'« Till

NumbtM ol
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NC

OM

07$

NC
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073

070
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003

07ft

NC

OM

071

004
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069

OM

067

OM
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014

NC

079

ow
OM

091

OM

07ft

064
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099

076

NC

07«

077

too
077

0 7 7

0 7 7

OM

OM

070

0 79

077

OM

OM

1 00

007

093

077

072

076

095

09?

073

004

093

00'

077

091

067

093

005

IOO

092

û ™.,
OM

NC

OM

076

NC

NC

079

095

092

06*

093

NC

OM

OM

OM

OM

060

065

OM

062

070

067

093

NC

OM

on
070

OM

003

OM

003

074
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OM

NC

097

097

1 00

OM

OM

097

004

072

063

OM

OM
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076

093
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OM

060

069

094

092

0»

064

070

093

003

0 79

0*4
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094
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•r NotfMlHvW

D«U»t DUIrtbutton
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NC

LognonnAJ

lognofmd

NC
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lognornMl

loenomul

Lognonrvd

LagrvxmAl

Logrvmul

NC

Lugnumul
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Lognomul

Nomul

Iĉ mmJ

Lognomul

tognomuJ

lognamul

lognarnvtl

Lagnormjt

Lognomvtt

NC

lognormtl

LognoiiTMl

Lognomul

lognorm*!

Lognamtl
Lognaim«i

Nmmil

Lognwmirf

Nonnil

lognontul

NC

Lognoimd

lognomvit

NotmJl

lognornvj

lognomul

Lognomul

LognOimJ

Lognamwl

lognamul

LoflfwrnAl

logncxmjl

lognxnul

lognoiTTMl
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Lognoftntf

LognotmAl

loararmd

LognornvM

Nomul

Lognomul
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Lognormtl
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Numvtt

( ognann l̂

Sumnury GUHiHei

Minimum

Wt.OI

SOEiOt

23EO2

35E»00

20E4Q1

60E4O2

10E01

HE 400

SOP tOO

esc +03
20E01

0SE+OO

73E4&3

BiE.OI

90C+00

SSE4OO

3OE4O1

60C+OI

•SE.Ol

30E40I

OOF 401

30L401

60EO1

7SE+01

TOEtOO

20EI04

50E*01

30EtOt

eoEioi
OOE tOO

B3E*O3

esE+ot
soe+ot
70EiOO

POF+OI

20E01

751-400

50000

IDE 01

70E+00

20E400

90E<02

50€.0t

WE +OO

S3EO1

40EOI

ME.OI
OOE 401

3&E *O3

7OF+O2

we. 03
AOT402

75EO?

60E+01

70EiOO

4SE+OI

90E*02

OOE 401

OiEtOl

40E.02

WE Ol

?1E.OO

40E+02

35P+00

lOEiOt

07C.OI

osr.40?

MMH

1 11E402

4fiOEtOI

3ME«00

1 27E.OI

020E40I

1 COE+02

009EIOI

1 03Et07

1 S7E+03

404E+03

6 4IE+Ot

263E+OO

304E+03

23AE*O2

6 OOE 400

77W+OO

201E+O2

O ME 402

0?K*O2

6 14E4O2

4 ME +02

3 tOEt02

0 IOEOI

675Ei01

1 ITEiOl

1 S7E40S

1 46E40Z

}ME*QI

e02EiO2

1 2IE+OI

8 WE +03

1 73E402

923E+OI

704F40I

52OE401

«MF«01

2 ME t02

eflSEtOO

622F4OI

5 15E(02

2 42E402

1ME«O3

1 25E4O?

1 32E402

746E+OI

4 B3E+01

54Bt+01

404E402

I00E+04

095E402

1 J4E+O4

203E+0?

604EO1

1 03E+O3

SHE 400

354E+01

6 34E+02

0 BOE402

1 24k 403

1 34E4O)

I tOF.tdQ

0 TIE tOO

0 33E4O2

289C+00

3 t3E404

te/t.oi
1 41E40)

M.rimum

100E402
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TABLE
SAMPLES USED IN CALCULATION OF SITE CONCENTRATIONS
I Waste

Area Medium Sample Dale Collected
Beginning
Depth (ft)

Ending Depth
(ft)

1 Waste WASTE-I-B1-0-0.5FT 10/13/99 0 0.5
1 Waste WASTE-I-B2-0-0.5FT 10/1 3/99 0 0.5
1 Waste WASTE-I-B3-0-O.SFT 10/13/99 0 0.5
1 Waste WASTE-I-B4-0-0.5FT 10/14/99 0 0.5

• - multiple deoths averaged together

SAlSTATSrevl.x!s\WASTE - Area I Data
December 29. 2000

Revision 0
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TABLE
SAMPLES USED IN CALCULATION OF SITE CONCENTRATIONS
H Waste

Area

H
H
H
H

Medium Sample Date Collected
Beginning
Depth <m

Waste WASTE-H-B1-0-0.5FT 9/27/99 0
Waste WASTE-H-B2-0-0.5FT 9/27/99 0
Waste WASTE-H-B3-0-0.5FT 9/27/99 0
Waste WASTE-H-B4-0-0.5FT 9/27/99 0

Ending Depth
m

o.s
0.5

O.S

0.5

- multiple depths averaged together

SA1 STATSrevI .xlsWVASTE - Area H Data '
December 29, 2000

Revision 0
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u l̂ip dw

utAO'1"
uiyVgdw

mgAgdiw

mgfcg dw
mgAgdw

mgAgdw

mgligdw
U0*0dw

mo*gd*
mg\gdw

mflAgdw
uo*t)dw

mt>Aio(1w
riujVj, JM

Numbw Ol
Sftmpdt

AnttyMd O*t«cli otOtlMilon

100V,

7S*

50%

(OO't

SOr'.

100%

100̂

100%

100%

100%

IOOX

100%

75V.

?5V>

25%

60%

50V,

50V.

50V,

75fc,

25V.

too*/,
100%

100%

100%

100%

25%

100%

100%

too1/
10%

too*/.
lOO"/

th.f

Numb* •(
S««pU* tot

S1««tHc» Nofmal

071

090

t 00

OB*

too
092

OM

ou
095

087

097

097

Ofll

NC

NC

too
1 00

1 00

1 00

OM

NC

OU

087

0*3

094

oei
NC

OB4

OM
091

083
071

OM

ro-WHh.. T..I

LO,*««.I

OM

093

1 00

08t

too
082

094

095

091

OM

095

099
0*7

NC

NC

too
too
1 00

too
092

NC

092

017

093

OM
071

NC

090

OM

091

098
078
OM

or Notm»IHv(»)

OitMri CMHrttHitkH.

IrjgnomMl

Lopnomvil
Nonrvil

Nonml

Nomut

Noful

Nonml

Lognonrut
Nomvjl

Nomul

Nomul

iagnofm*!

Logno*m«l

NC

NC

Nomul

NomMl

togrorrMl

Nonml

Nomul

NC
NomMl

lognorrMl

Lognomt«l

Nomul

Normal

NC

Lognorrrul

Lognwmri

lognormJl
tf^rexmAl
NniiMl

lognaiTTMl

Sumrrwrv tUIUHc*

Ulnlmum

8 I3EO4

« 45E O2

1 TOEO1

9306*03

esoF.oi
8 &OE400

;»E*O»

1 8OE4I
5 IOE403

1 5OEtOt
saoE+oo
1 OOE*02

saoE-o?
8 ME O2

220EO1

1 20FOI

1 40E 01

1 20t01

790E01

7 70E 02

220E01
t eotio4
I tOEtOl

3 30EtO3

260€«02

1 SOE<O2

940EO1

380EO1

t 70E*OI
1 ?0f i03

790f:iOO
370riOt

SMEtOI

MMH

305t-03

1 15EOI

i eoEOt
1 30EfO4

685EO1

t HE 400

1 I7E40?

2AOF01

9 73E.03

1 93E<OI

7 ME +OO

1 UFi02

1 CUE -01

620EO?

2 TOEO1

1 WE 01
1 48F 01

39SE-OI
9 lOtO)

202EOI

?70EOt

1 B4E404

1 30t*01

4Q9E*O3
5446t02

24SE02

940E-OI

S ItE-Ot

I ME 40)

1 45E4O3
I BIE«OI
SMF.Ol

8 WE .01

MtUmurn

B35E03

teoEot
200E01

1 5OEi04

73OEOI

80SE4OO

1 40E«02

390EOI
1 40F«O4

2 TOEtOl

8606*00

?90EtOT

1 6?E01

a?oeo2
?20EOl

i aoeoi
t S46-01

9 /Of 01

1 CUb 400
3 IOC 01

220tOt

200E404

i we tot
495C403

740E<02

290E42

940E01

760EO1

2 I5E«OI

I 70E403

483E«OI
4 OOF 401

895F.01

IT«§1

727E03

1 a?E 01

8 3?E Ol

t 69E*04

9 ME 01

8 I4E«00

i 4»£.0!

3B7E01
t 40F404

2 ?9E(OI

899E400

290EtO2

718E-OI

NC

NC

NC
3 WE Ol

IS5E01

2 13E»00

1 87E400

400E01

NC
2 ME 404

I99E<OI

499E*O3

7ME402

3 ?3E 02

NC

75IE-01

2 MEtOI
1 73FtO3

4 CUE. Ol

4O9E*OI
8 79r*Ot

•IX Upp«r ConMvrt

H-T«it

1 32E*OO

331E01

NC

1 8it+O4

NC

43EiOO

6SE+OJ

/9E Ot

04F-OI

7ZE«O4

49E+01

43E4QO
900E4Q2

340£iQO

NC

NC

NC
NC

NC

NC

?WEiOt

NC

2 HEiO4
1 ME 401

S52EKI3
1 BSC .03

4SSE02
NC

07SEOI

2 l7E*Ot

I87E*O3
7 79E402
4 ?«F»Ot

NC

C.lWl

UCL(b)

t32Emo

331E4I

8 32E «t

I59E*04

9ME-OI

B 14E«00

1 49E«02

8 57COI

1 40F*O4

22o£K)l
8B3E+OO

000EM12

340EtOO
NC

NC

NC
3 ME Ol

1 95Eot

NC

1 87EtOO
400EOI

NC

20JE.04

1 ME tot

552£iO3

7 ME 102

3 ?3E o?

NC

97SEOI

717E*ot

1 87E*O3

77«*02

409C*OI
NC

BUE43

1«OE01

2DOEO1

t 9OEKM

7 20EOI

8 OSE 400

1 40E*02

6 40E Ot

390E4I
1 40E.04

2?OE*OI

BOoEtOO

290E40?

1 B2E 01

8JOE-0?

JSOE01

1 ME 01
1 5SEOI

8 70fcOI

1 OJEtOO

3 IOE 01
2 JOE 01

200E404

IBOEiOt

495E4O3

740Ei02

290EO2

• 40EO1

750EO1

2 l$E*Oi

1 70E*0)
4UF401
4oor*oi
69SE.O'

i\WASTE AiC.t G SlJi
bOf ?9. ?nOO

Revision 0



Page 1 Dot 46

TABLE
SAMPLES USED IN CALCULATION OF SITE CONCENTRATIONS
G Waste

Area Medium Sample Date Collected
Beginning
Deothtro

Ending Depth
(ft)

G Waste WASTE-G-B1-0-0.5FT 10/6/99 0 0.5
G Wasie WASTE-G-B2-0-0.5FT 10/6/99 0 0.5
G Wasie WASTE-G-B3-0-0.5PT 10/7/99 0 0.5
G Wasie WASTE-G-B4-0-0.5FT 10/7/99 0 0.5

- multiple depths averaged together

SAlSTATSrev1.xls\WASTE - Area G Data

December 29, 2000

Revision 0
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SlteConcenltallon Selection

17 Surface SoH

Arte Medium

1 7 Surface Soil

T 7 Surface Soil

T7 Surface SoH

17 Surface So>i

17 Surface 5o-l

17 Suiiacw Soil

1 7 Suffice bo-i

r f Surface Sail

17 Surface So-)

1 7 Surface Sod

T7 Surface Soil

1 7 Surfaco SO'i

1 7 Surface Soil

1 7 Surfaco Soil

17 SuifawSc-l

17 Surface Soil

17 Surface Soil

T7 Surfaco Soil

1 Surface Soil

T Surface Soil

1 SuiUco Soil

T Sudace Sorl

1 Surface So-l

T Surface Sol

1 Sutltca So*

1 Sudace Sod

1 SuiUce Soil

1 Surface So4

1 Sw'Uco Sort

F Surface SoH

*p i SuiUee Soil

' 1 Surface Soil

.^ 1 SwiMu Sotl

1 Surface SO'i

I Surfaco Soil

I Surface Soil

1 Surf4C« SO'I

1 Surface Soil

T Surface $o-l

I Surface Sorl

1 Surface Sol

T Surfaco Soil

T Surface Soil

1 Surface Soil

1 Surface Soil

1 Surface Soil

1 7 Surface Soil

T7 Surfaco Soil

17 Si>il,KOSOI

17 SurUtoSoii

17 Surface So-i

17 SurUco Soil

17 Surface Soil

T 7 Surface Soil

I/ Surfaco Soil

17 Surface Sol

T / Sui face SoJ

1 7 Surface So.1

17 Surface So.l
1 / Surface Soil

1 7 Suplaco So>l

T 7 Surface Scnl

T7 Surface Soil

17 SuitacoSol

1 7 Suihco So.l

1} SnrfAfc Soil

i; Surface Soil

Numt
8em

Method Canilttuenl Until An at

8780A 199B Tola! 1EO W F MPC Hi NU "0*0 lhv

VOA 2 RuUnone (MEK) ug>g dw

SVOA 7 MolhylrwffittaOne ugAgrfw

I'l SI 4.4' OOD ugligdw

TEST 4.4' DDE ugAgdw

PFSI 4.4' DOT ug>gdw

SVOA Aconnnhlhcno ug/kg d<v

VOA Acetone "fl-* J dw

PE ST Mr** CNwdane ug*g dw

METALS Aluminum mgAg dw

SVOA Anthracene ug*y t*w

ME f AL S Alimony mgAg dw

Mb TALS Ariomc mg*g dw

METALS Barium mgAg dw

VOA Bomeno ugAfl dw

SVOA Ocnjo(a)antirac«fio ug/hgdw
SVOA Bon7,o(*jpyr»ne ugAg dw
SVOA Genio(b}ftuof*ntnene ugA0 dw

SVOA Oonjofg.MfW'ytone ugAg dw

SVOA Gonfo{Mfluoranlhor>o ugAg dw
MM ALS Botytium mgAgdw

SVOA Htf.?-E1hytiei>1|(*tiara1e ugAg dw
SVOA EtuVbenr>4r*ithala1a ugAg dw

MEIMS Cadmium mgAgdw

Mt r At S Cattvm mpAg dw

SVOA Cartidiofo ugAg dw

VOA Caibon oWkto ugAg dw

ME1ALS Chromium mgAg dw

SVOA Orytene ugfrg dw

MET At S CoMiH mgAgdw

ME TALS CeMMt mgAg dw

PCS1 dollBvDIfC ug*g dw

SVOA D*on/o(a.h)»nihMonno ugAg dw

SVOA Dfcenioturan ugAg dw

HERO Oicimbi ugVgdw

PCST CwWrin ug-Ygdw

SVOA [> n bu1ylph|riai»lo ugAg dw

PEST EwtotuHan II ir<>>g irw

PEST tndon ugAgdw

f E ST Endta kolono u^>g dw

VOA Fthylhanrc*ne ugAg dw

SVOA Fluo'anihene ugAg dw

SVOA f luorane ug>Vg dw

I'ESI Gamma CMoid*no ugAgriw

PESI pammaDHC(Undane) ugAgdw

PE SI HepUthloi *povlde upAg dw
SVOA Indenof t ,2.3 cdjpyune ugAg dw

ME1ALS Iron tngAgdw

MF IAIS Load mrjitg riti

Mf ALS Magnodum mgtgdw

Mt AL S Minganoto (ngiVj <.|H

ME ALS Motcury myAgiJ«

P SI MelhoxycNo* ugAgdw

ME ALS MotyMenum mgAgdw

METALS Nickel mgAg d<*

SVOA PenlacMoropticnol ugAg dw

SVOA Fh*unV>r*ne vv^tf dtv

MEIALS i?oiai»ium mgAigdw

SVOA Pyiono ugAg tl«

MET ALS Scrton.im mgAg d*

Ml TAJ 5 G4vnr <ng*g<iw

Mt T ALS TtvAum mgAg dw

VOA Iduene u»^g dw

PCD ToialPCOi ugligdw

VOA TncNoroclhtYiO u»*g dn

ME IAIS VAnsdium mgligdw

VOA Xylonoi ToUl ugAg it/<

wrol Numb** Number ol
p4«i ol Ftequancy Sample! fcx

>nd Delecla ol Deleclton «U(l»m» H

Cftapko-Wftkc-e Tell lor NoffnarHrW Summery GfetrKfci 1 flS% Upper Confidence LMnlt

ormal Legnoimel DaUiel Ollblbullon Minimum Maan Mailmum | t-leal H Tea) UCL (b) GKe Concenltellon (e)

3 lOOVr 3 0 95 t 00 1 ognoimal 9 34E 04 7 80f 03

3 33^ 9 0 B390 0 9SM Lognomi*! 0 10F tOO t 84E lOI

1 IIS 1 NC NC NC 65QE<OI 6 ME 401

1 II". i NC NC NC 1 30F400 1 30E.OO

J 76^ 9 0 SB 0 82 lognoimat 3 OOE Ol 9 6OE 1 00

6 B7'/. 9 071 0 78 Logno'mnl 1 lOEiOO 7 71E40O

? ??'r 9 07$50 06415 Lounoimal S90E.OI 97I£iOI

•> i«% 9 07747 0«««l togiomial ?50EiOI f 93£<02
7 72% 9 0 59 0 BO 1 ognoimal 3 ME Ol 2 40EiOO

9 100% 9

3 33% 9

1 1 1% 2

9 100% 9

9 1007. 9

2 22% 9 C

9 100% 9 C

9 100% 0 C

9 100% 9 (

9 coo :; 9
9 100% 9 C

3 33% 9

4 447. 6
1 tVV. 1

9 100% 9

0 100% 9

3 33% 9 C

2 72% 9 I

9 100% 0

0 100% 9 0

9 1007. 9

» 100% 0

1 1 1% 1
3 UV. 9 c

1 1 1% 1
1 1 1 7. 1

7 22% 9

7 787. 9 C

2 72'', 2

4 44". B

1 11% 6 (

9 100V. 9 (

2 ??% 9 {

4 44V, 9

1 1 IV. 1

2 ??7. 7

4 44V. 9

9 IOO'/. 0

9 100''. 9
9 100 > 9

9 100'. 9

9 1007. 9

5 5*V, 9

6 8»V. B

9 100% 9

3 33V, 9
ff lOO't 9

0 100V. 9

9 100% B

6 67V- 9

4 44 A 4

1 1 1% 9
4 44V. 9

B B9 '<*, 9

1 11% 3

9 100'-. 9
1 if/, ft

0 )00'., 9

0 82 0 86 lognormal 6 90E«03 8 33£ «03

056 075 Lognormal 4 lOEiOl 1 HE 402

1 00 IOO Logno'mal 3 I5EOI 523EOI

045 0 S3 ( ognoimal 6 20E tOO 9 99E tOO

8935 0 9341 Lognormal 2 10E<00 3 HE 400

S872 01216 lognorma) 3«OE«OI 342E402

5897 0 6463 lognormal 4 OOE*01 4O6E402

0«f 0 M lognoimal 4 OOE401 2 79E402

S465 0 6079 Logooimal 3 70E 40 1 3 54E407

0 70 0 66 Lognoinul 7 65E -Ol 4 73E -O1

085 066 loonormAl 420E»01 7 18E+01

NC NC NC 5BOE401 580E401

066 093 Lognormal 1 SOEtOO 3 12E*00

0 79 0 88 1 ognermal S 05E «03 t 46E »04

4714 0735B LognormaJ SSOEiOl 1 16E402

6355 06561 Lognormal 750EiOO 3 I7E*00

095 007 Lognoimal 1 20EiOt t S3E«OI

802* 0 0437 Lognoimal 4 HE 401 4 66E*02

0 87 0 U Lognoimal e 00 E 400 9 «3E *00

063 061 lognormal 7 10E4O1 429E401

NC NC NC 160EOI I60E01

5462 06984 Lognormal 4 75EiOt t 03E«O7

NC NC NC 5 20E;«Ol 3 70£iOl

NC NC NC 2 65F 400 2 BSE+OO

080 060 Normal 2 70E-OI I 81E*00
8649 06255 lognormal 4OOFiOI BflflE+OI

HC NC NC 1 Wfc.OO IOOE«00
1 00 t 00 Lognormal 1 OOF Ol ? 5OF-OI

066 063 Noimal 1 70E-OI 1 40E*00

9842 09834 No<mal 250r»00 ? 75E*00

5713 08049 lognormnl B 40L«OI 966C«0?

B548 08430 Noimal 564r<OI BSIEiOl

0 53 0 63 lognoimnl i OOt-OI 1 97f_400

NC NC NC 8 70E 0? 8 70 F O?
1 00 1 00 lognormal 760E-OI 4 4QFO1

057 0 83 Lognormal S TOE tOl 2 40£<02

OB7 069 Lognofmaf f XCiQ4 t 4?£<04

66 03 lognormal 4 40E O? 651E-07

B6 0 7 Normal 990F-01 6 fl?E (00

79 0 04 lognorniid 3 40E Ot 7 03F Ol

506 0 85t7 lognormal 2 30E «02 2 4 IE «02

074 07991 lOQnomoi 3?Dt*Ot iOSlfiOZ

57 0 80 Lognoimai 7 206 .01 6 flftfc i02
74 0 BO Lognormal 4 00E Ol 6 03F Ot

«• 0 74 Lognoimal 4 iSE 01 5 7?E 01

9231 09210 Notmsl 250E*OO 254E<00

>fmi 06775 lnono"T>M ?50E*00 3 HF-OO

5 J.1E -03 G S1F 03 2 99t tOO 2 99E (00 S 73E-O3

170E401 233E«0| 746CiOt 746E4D1 248£t01

ME+OI NC NC NC MEtOI

30E iOO rjC NC NC 30E tOO

40Ei01 7 IIEiOi 1 39F.402 t 39E«02 40£tOI

90£tOI 1 39E*Oi SOOE*01 500F*01 SOEtCJt

60EiO? t I4E402 1 l/t«02 I I7£i02 17E«07

OOE402 300e*07 1 13f«03 1 13E403 OOE<07

10E401 4 5SE<00 • 34E«00 6 34 Ft 00 34E400

60Ei02 1 76E402 1 *»E*02 1 68E«02 MEtO?

7 30E01 1 83E.OO NC NC 30E*1

40E«OI 1 5«EtOl 1 50F«OI 1 MEfOI SOEtOt

80E400 366E40O 37BEKW 379E400 79£*OO

90E403 7 19L402 2 73E403 2 73E«03 00E403

tOE.03 44IE.02 8«5Ei02 8A5E«0? 65E40?

IOF 403 7 7 It .0? 7 73E*03 7 73E 403 IDE t03
B75E 01 S35E01 S&7F Ot S57F-O1 57E 01

3 I0f40t B95Fi01 1 02E40? 1 02F*07 lOEtQI

i60E*OI NC NC NC ftOE.Ot
1 IOF, 00 4 1CF.OO 486EtOQ 40BEtOO KE*00

60E«04 7 14E«04 ?«6F«04 7C6E<04 ME*04

10E402 1 6?Ei02 1 63E«02 1 63E402 63E*O2

30E.OO 360E400 3«0E«OO 3ME.OO MEfOO

OOEiOl 1 6BE401 1 71E40) t 71E«OI 7tE*01

ME +03 1 OOEi03 366E403 3BBE4O3 6OE403

6OE400 703ti400 NC NC tOEtOO

3OE4O2 A47E4QI 6 76E401 B 76E40t 76EtOt

80EOI NC NC NC BOF-OI

IOE402 1 78Ei02 1 01F402 1 99t«0? 95Et02

20E4OI NC NC NC 20E40I

65E »00 NC NC NC 05E tOO

OOEiOO 7 24 E 400 3 77EiOO 2 24E400 24EiOO

70EiO? i 12E.02 1 ?6F<0? 1 ?6FtO? 26Et02

OOF tOO NC NC NC OOE *OO

400EOI 1 20E.OO HC. NC OOF-OI

aorioo 1 89F«oo e ME too t e9E*oo 69E*oo
J OOE tOO ? ME tOO NC ?90EtOO 90E(00

s eor 403 ? oar «03 i O;E .04 i O/E .0* «OE403
40E40? 1 09E«02 1 I3E<02 1 09F«0? 09E402

OOE 401 367F400 1 OOEtOI 1 OOE 401 OOE 1 01

B 70t-O2 NC NC NC 70E-07

620F-OI 1 SBFtOO NC NC ?OE-OI

10E.03 4 45E<02 6 2tF40? B 7tE «07 t£4«2

75E«04 1 57Ef04 )58E*O4 IS8EtO4 BE ,04

60F-OI 1 IOh-01 1 24E01 1 74EOI ?4E-Ot

OOEtOI 88SF.OO IfilFtOI 8 ME, 00 68E<00

BOCtOO IOSE40O 1 14E«00 1 HE 4 00 I4E400

? SIC 402 246E402 NC NC 51Et02

fPOF.OJ 1 ICE'03 9»2f<03 0B7£i03 00E«03

9UEi03 1 46F.03 609Fi03 60DE«03 WE ,03
lOEtOO 6 42E 01 884E 01 B66EO1 66EOI

8 ME 01 640EOI 6 4 0 E O I 640E01 40 41

2ME4OO ?A5E«00 NC 265E400 60 ,00

ITOFtOn 3591 tOO 3n*>FiOO 5«*FtOO ft! .00

SAISTATSrovl >,I<ASOIL GS 1 / Stnls
December 29. 2000

Revision 0
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TABLE

SAMPLES USED IN CALCULATION OF SITE CONCENTRATIONS

T7 Surface Soil

Area Medium Sample Date Collected
Beginning
Depth (ft)

Ending Depth

<m
T7
T7
T7
T7
T7
T7
T7
T7
T7

Surface Sal
Surface Soil
Surface Soil

Surface Soil
Surface Soil
Surface Soil

Surface Sol
Surface Soil

Surface Soil

DAS-T7-S1-0-0.5FT

DAS-T7-S2-0-0.5FT
UAS-T7-S1-0-O.SFT

UAS-T7-S2-0-0.5FT

UAS-T7-S3-0-0.5FT
UAS-T7-S4-0-0.5FT
UAS-T7-S5-0-O.SFT

UAS-T7-S6-0-O.SFT
UAS-T7-S7-0-0.5FT

4/20/000
4/20/000

n/19«90
11/19«90
11/19«90

11/19«90
11/19*90

11/19/99 0
11/19/990

0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5

SA1STATSrev1.xls\SOIL - SS T7 Data
December 29. 2000

Revision 0
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T.W.
fill* Concenlrelton Selection
T* 8url«c«

Aiee Medium

T« Surface So*
T6 Surface So*
16 Surface So't
T6 Surface Soil
16 Surface So>>
16 Surface Sal
16 Surface Soil
T6 Surface Soil
T6 Surface Soil
r
T
T
T
r
T
T

T
T
7

T
1
1
T
T
T
T
T
I

CO T
1 T

_k f

Ul T
I

T
T
T
T
T
T
T
T

1

Surfwe Serf
Suruice So*
Surface Soil
Surface Swi
Suiltca Serf
Surface Soil
Surface Soil
Suttftce Sod
Surface Soil
Surface Soil
Surface Soil
Suttee Sot
Surface Sort
Suil.ue Sorf
Surface Soil
Surface Soil

Surface Soil
Surface Soil
Surface Sod
Surface So*
Surface Sort
Su<laco Sod
Surface SoH
Surface Soil
Surface Soil
Surface SO'I
SurfAce Soil
Sutlace So'l
Surface Soil

Surface Soil
Surface SoJ
Surface Soil
Surface Soit
Surface Soil
Surface Sort
Surface Soil
Surface SoJ
Surface Soil
Surface So<l
Surface Sd't
Surface So>l
Surface So-l
Sufface Sol
Surface Sod
Surface So-l

Surface So4
Surface Son
Suri.uo SoH
Swtoco Soil
Surface Sol
Surface So>l
Surface fieri
Surface Soil

Method

6280A
PESI
PEST
PEST
SVOA
VOA
PEST
PEST

METALS
SVOA

METALS
MCTALS
METALS

SVOA
SVOA
SVOA
SVOA
SVOA

METALS
PEST
SVOA
SVOA

METALS
METALS

SVOA
METALS

SVOA
METALS
METALS

PEST
SVOA
SVOA
HERO
PFSI
PEST
PEST
PLST
PFST
SVOA
svo
PES
PES
PES
PES
8 VOA

METALS
METALS
METALS
METALS

HEMFJ

MFFALS
PF.ST

Mf.lALS
MLIALS

SVOA
SVOA

METAiS
SVOA

METALS
META1S
METALS

VOA
PCO

MbTALS
ME TAJ S

Shepbo-Wllhe'e Teal for Normaltf rfe
Numtaet ot Number Number el
8«fnpUl el Frequency Samples lor

ConMlhienl UnlU Analyzed Deled* ol Deleclkm 8(MI*Uoa Normal Log n CM m el Oeleiel OUwlbullon

4.4' ODD ugAgdw
4 .4' DOE ug/kgdw
4.4' DDT u»Vg dw
AranA|*ilheno UgAg dw
Acolono ug-*g dw
Alffia Chloirfw* ugrtig dw
*iph* CMC ug.Vgdw
Aluminum mgAg dw
AnihMcro* uff>p dw
Anlmony mgAg dw
Ariorvc mgAg d*
Oarium mgAg dw
BanfofafanlhriKene °0*ff dw
Benn(a)pyicne ugfcgdw
B«nlo(b)fluof*nthane ugAg dw
Oan/o(g.h.i)peryiono ogAg dw
Oe,rtfO<Mlluoianthono ug>g dw
DeryfMm mgAgdw
beia DMC ug/hgdw
l»i(7 tihc»>c.i>«)rj*ilh;wato ugyfcgdw
BulvHvnr^jhthAlAte utfkg dw
Cadmium mgAgdw
Cattum mg/fcg dw
C*,l»M.e "0*9 dw

Chrywno "9*9 dw
Couall rngAg dw
Copper mgrVg dw
dotUiBHC ug/kedw
D>ben/o(a.h|ftnlhrflceno ugAg dw
Otenrofuran "9*9 dw
[>CJmrM ugAg dw
UwUnn ug*9 dw
EndoiuJlan sullala up*g dw
r re inn ug*gdw
F ndnn atitohpte ug/trg dw
fndnn kolono wg.*g Jw
Fhoranthone ug*gtfw

Oamtna Chloidwie ugAg dw
gamma DHClUnctone) ugltgdw
tUfHKhlot ugfegdff
HvputNor or»«kte ugAg dw
l(KtorxH1.?.3-cd|pyitno ug>gdw
lion rngAgdw
(.and rngAg dw
MignB,um wgAgd*
MAnQAnoiQ rng/Vgdw
MCPP utfVg dw
MorcutY mgAejcf*
MaltovytNo' uo*g dw
MoTyfadonum mg*g dw
Nickel mrjAg dw
Ponlafftlwophcnol UQ^O dw

Selenium mg/kgdN
SriMr mg^grfw
IMJium (Tir/kg rJw
Toluone ucyhgoVr
ToialPCOl ug-ligdw
Vanxi um mglig dw
7nc mg*g rtw

2 ?S% 6 071 0 76 Lognoimal
6 75V. 6 0 70 067 lognerm
3 36% 8 59 069 ioo/>e<m
2 ?i% 8 60 077 1 ognorm
3 M'/f 8 64 0 74 Lognorm
2 yy.', 8 14 091 1 oonorm
I 13',* I NC WT NC
6 100% 6 9? 0 88 Noimat
3 38% 6 47 0 74 Lognoimal
4 S07o 4 94 0 94 Normal
6 1001/. 8 91 0 95 Lognormal
8 100% 6 9? 09? Noimal
7 89% 8 43 0 79 lognormaJ
2 25% 8 43 0 S5 Logrwrmal
7 86% 6 44 074 Loonorroat
t 13% 6 43 0 46 Lognorme)
2 25% 6 43 0 55 lognoimal
7 88% 8 91 067 Noimal
1 1 3% 6 83 0 68 Lognormal
2 25V. 8 60 077 Lognormal
1 1 3% 1 NC NC NC

8 100% 8 08 084 Noimal
1 t3'A 6 04 047 LognoimaJ

J 88% a 04 0 79 Logoermel
6 100% 8 0 66 0 90 Lognennal
8 100% 8 0 85 0 93 Logrwimal
1 13% 1 NC NC NC
3 36% 8 047 066 Lognormal
1 13% 8 0 49 0 53 Lognormal
? 2S% ? 1 00 1 00 lognoimal
1 13'X, 1 NC NC NC
3 38% 3 0 95 0 99 LognO'rDftl
1 13V, 4 087 066 Lognormal
1 13% 1 NC NC NC
2 2S'/" 2 100 100 Lognoim«l
7 68% 8 0 45 081 logxo'mxl

2 2S% 6 071 062 LoonotmaT
1 13% 1 NC NC NC
1 I3'/. 5 072 OTt logooimol
t 137. 1 NC NC NC
4 50V. 6 047 0 65 t ognofmal
8 100% 8 OB8 067 Normal
8 1QO% a 061 064 I oonormal
8 1007. a 083 087 lognoimal

1 13'/. a 04) 0*0 lognormaf
8 tOO'/. a 0 0« 0 88 Logvxv/nal
3 3B% 3 0 99 0 94 Normal
8 100% 8 0 58 0 83 Lognoimel
8 100% 6 0 93 0 96 LognormAl
5 63% 7 090 090 lognormal
6 75% a 044 0 74 lounormat

6 75% 6 044 0 68 Lognortnftl
1 13% 8 0 79 061 lognormal
1 l.T/1 1 NC NC NC
? 2V,, 6 0 67 071 1 ognoimal
1 137, t NC NC NC

8 100 V. « OfJS 091 Mifmar
6 100% 8 0 80 0 69 i ognormAl

Sum

Minimum

1 7IE-O3
t eoE+oo
6 ME -01
t60C*00
teoEtoi
26SE«01
S OOE -01
P?O€ Or
520E<03
3 WE 401

5 OOE 01
4 OOE 400
B OOE. 01
?50E*OI
465E40)
3 40E.01

170EO
280110
290E«0
370E*0

9SOE40
900EtO

3 OOE 40
3 WE i 00
180E401
I20E-OI

28QE40I
900E40I
t 70rciOO
1 60E«OO
570F 01
I85£«00
7 ME -01
230EOI
42QE40I

940EOI
1 30EO1
950E-01
1 80EOI
S10E.01
900Et03
200E401
490E*03

1 05E 103
3&QE-C2
1&OE400
260EOI
1 30E40I
23IE«02
760E«01
1 30E»OJ
970E40I
5 OOE 01
2WEOI
5 OOE 01
220E«00

I70E.OI
a 2or«oi

mary Bfellilfc

M,.n

?93£iOO
S31E400
3S6E«OI
I26E40?
1 D5E402
45?E400
? ?0f Ol
7 HE 403
7 43E t02
66IE01
60 IE 400
1 ME 402
6 06E<02
K04E4O2
634EtO2

490E01
t 34E400
1 I9E40?
57QE401

«26E«04
1 9lEt02

7 I2E.02
& HE «00
293EMII
1 20EOI
t 18E«02
1 I2E402
J3SE.OO
I60E400
t ME«00
1 MC4OO
7 WE 01
4SOE-01
1 ME. 05

4 70E*00
1 30EO1
1 78E.OO
I60E-01
?70F40?
t 36Et04
5ft4EtOI
8 7)E403
3 85E*02
t 35E »D3
5?je«
360E400
640EOI
1 73E«OI
24QE402

566E01
290E-O1
6 19EOI
220E«00

?5<F»OI
t S4E 40?

.

Meilmum

040E400
1 OOEtOl
1 40E*02
4»Et02
420E402
1 70E401
??0f Ol
970E.03
1 40E+03
7 70EO1
S20E.OO
2 OOE. 02
42O€-*03
3 WE 40}
440E»03

B60E-01
380E4OO
360E4O2
5 70E«OI

t 50E405
660Et02

490E4O3
• 20E400
S«OE*Ot
1 MEOt

600E4O7
230E402
3 OOE 4 00
t BOEtOO
t 90E400
770E400
750EOI
6 70EO1
9BOE403

1 ME*OI
1 VIEO1
4 10C+OO
1 80EO1
1 10F4O3
1 9DE404
1 IOE402
tflOE*04

4 M>E »03
880£02
5 ME 400
320E400
? JOE 401
249E.02

eeoEoi
290E 01
9 70EOI
220E«00

330E«OI
3&OC.O?

l-Teil

4 44F<00

1 OOEiOl
7671 401
200E402
20IF402
8411 «00

NC
B95E403
557F.40?
785E01
7 20E400
I78E402
i ate 1 03
1 34E403
I65E403

823E 01
221E400
1*6E*02

NC

I0lt«05
3 7JE 402

I85E403
707E»00
376E401

NC
249E402
1 44E402
845EiOO

NC
230E400
2 I«E«00

NC
1 64E.OO
3 ME 403

8 77C400
NC

307E400
NC

4S8E«02
1 57Ei04
765E401
t I8E404

235E*03
89JFO?
a ME *oo
1 49E400
1 93Ei01
245E«0?

602E01
NC

724EOI
NC

2e9ftOI
2 I9F.07

•IK Uppei Confidence Limtl

HTest

2 99E Ol
SHE tOO
476Ei01
3 IOE «03
367E40?
4 4BEiO?
3S3fc»OI

NC
928E403
1 1lEt03
620E01
752EiOO
1 90E402
'06E403
409E403
602E*O3

2 79E«03
7rJ7C 01
626E«00
2 4?E<07

NC

462E*OS
4 (ME « 07

fl OOE i 03
74IE400
4Q2Ei01

NC
3 30 Ei 02
1 43E407

NC
NC

34Bb401
NC
NC
NC

245E404

2B2E40I
NC

SME.OO
NC

S BSE 402
163E404
921E«01
\ 35E<04
4 69E402
735E403
7«E02
24SE«02
1 K4F400
1 96E40I

NO
16?E<04

NC
NC

730E01
NC

799F.OI
?50b,02

UCLfb)

SSSEtOO
476c«OI
3 10E«03
387E40?
448E40?
3 ME tO 1

NC
895EiO]
1 HE.03
785EO1
75ZE<00
1 76E*02
7 06E<O.T
409E403
6 O2E 403
64SE*02
279E*03
«73f 01
626E<00
242E40?

NC

10»E*OS
40*EiO?

8 OOE .03
7 4 IE 400
402F401

NC
330E<02
1 43E402

NC
NC

340E40 I
NC
NC
NC

2 45E404

2«E!oi
NC

5 ME * 00
NC

s ear. *o?
1 57t404
9 2 IF. 401
I 3SE404

23JE403
72»E-02
fl ME • 00

1 B4F40O
i <KE«OI

NC

1 02E4Q4
NC
NC

7 30F 01
NC

?B9L<OI
2 50E .0?

811* Concenlrtllon (o)

32EO?
55E«00
flOEiOt
40F. 4OZ
B7E402
20E«0?
70h*OI
20EOI
WE. 03
t IE 403
roEoi
52EtOO
78E402
TOE 403
40E40)
40E«0)
45E402
79E*O3
23EO1
80E400
42E»02
70EiOI

OltiOS
06F402

90E403
41E«OO
02E4OI
20EOI
30E402
43E.02
OOb'4OO
80E.OO
90E4OO
20E«00
ME -01
70EO1
80E403

BOE+Ot
30EOI
10E«00
60F 01
86E402
b7E(04
2IE40I
35E.04

3SE403
?8E-02
WE .00
84E«00
96F.+OI
49E«02
IOE «03

70E«03
80E-01
fiOE-Ot
30EOI
20E400

69E«Ol
SOFiO?

SA1S1ATS(0*/1
(?f ?9. ?000
Revision 0
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TABLE
SAMPLES USED IN CALCULATION OF SITE CONCENTRATIONS
T6 Surface Soil

Area Medium Sample Dale Collected
Beginning
Depth (ft)

Ending Depth
mi

T6
T6
T6
T6
T6
T6
T6
T6

Surface Soil
Surface Soil
Surface Soil
Surface Soil
Surface Soil
Surface Soil
Surface Soil
Surface Soil

DAS-T6-S1-0-0.5FT
DAS-T6-S2-0-0.5FT
DAS-T6-S3-0-0.5FT
UAS-T6-S1-0-0.5FT
UAS-T6-S2-0-0.5FT
UAS-T6-S3-0-0.5FT
UAS-T6-S4-0-0.5FT
UAS-T6-S5-0-0.5FT

4/20/000
4/20/00 0
4/20/000

11/18/990
11/18/990
11/18/990
11/1B/99 0
11/18/990

0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5

SAlSTATSrev1.xls\SOIL-SST6 Data
December 29, 200C

Revision C
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Tab)*
SlUConccnliallon fivlccllott

TtfiuiUcaSoll

Area Medium

TS Surface Sort

TS Surface Soil

IS Surface Soil

1 S Surfaco So<!

TS Surfaco Soil

T S SuriJt • Sod

T% Surface Soil
TS Surface Soil

15 Surface Sorf

5 SurUco So-l
S Surface Sod

S Surface SoJ

S Surface Soil

S Surface So>l

5 Surface Soil

5 Surface Soil

S Surface Sod

5 Surface Soil

5 Surface Soil

5 Suitace Sod

S SurUoo SoJ
5 Surface Soil

S Surface Sort

5 Surface Sol

5 Surface So.)

TS Surfaco Soil

15 Surface Sod

TS Surface SoU

TS Surface Sod

Q3 TS Surface Stid

| T5 Surface Sod

_a, TS Surface SoH

*sj 15 Surface Sol

TS Surface So<l

TS Surface Soil

T 5 Surface Sal

TS Surface Sal

TS Surface So>l

TS Surface Soil

TS Surface So<l

TS Surface Sex)

1 5 Surfaco Soil

TS Surface Soil

T5 Surtac* Soil

TS Surface So*)
TS Surface. Sod

TS Surface SoH

1 S Surface Sod

T5 Surface Soil

TS Surface Sc-l

T5 Surface SoH

TS Surface Soil

TS Surface So.)

TS Surface Soil

TS Surface Soil

TS Surface SoJ

TS Surface Soil

IS Surface Sorl

TS Surfaco Sorf

TS Surface Soil

TS Surface Sori

TS Surface R*l

15 Surface So-t

TS Soilac* Sod

TS Surface So<i

Numbti of Number Numb
Samplei ot Ftequcncy Sempl

Ualhod Conillluaol Unlla An.ryr*d Oelecli el Deleelkm Glall

6760A 990 ToUITEO WCMPCaaNO ugAigdw

HERD .4-OO ugAg fhw

VOA DulanonolMLK, ug,-Vgdw

PtST .4 ODD upfegdw

PEST .4' ODE ugAgriw
PEST .4' DDT ug.Vg.1*

SVOA Acvn*|tithy*ono "0*0 d*

VOA Acelono "lAfl *'*
PEST AUfto ugAgdw

PEST Alpha CNoidAna ug-l<g <*w

METALS Aturrtnum mg*g Jw

SVOA AntiMcont ucykg irw

METALS Antimony fng<Vg dw

METALS Aiiomc mg/Wgdw

METALS Barium mgAg div

VOA Dentine uffVgrtw

SVOA Bonfo(«}an»irac*na ugftg dw

SVOA Gonio{a)pyrene ug*g <tw

SVOA Ooni ofulAuoranUwno ugAg dw

SVOA Eton? o(4.Mr>oryleno "tfAg Uw

MET AL S Ooryiiun> rogAg dw

PEST f»ta SMC u»*fl dw

SVOA Uit2-Emy*mylK>tittal'ii<> ugAg <lw

SVOA ButyHnnjrttitiaialo og/Vg dw

METALS Cadmtum mg*g0*

METALS Calcium fng/Vg dw

SVOA Caihwoie **g*g Uw
METALS CtworMum mg>g dw

SVOA Ctiryione "9*0 d*
METALS Coball rngAg Uw

METALS Conwi mg%g dw

SVOA (Mx>nfo{a.h)anlhiaaono up%0uw

HERO Oicamba ug^g dw

PC ST DwUrin ^^0 *"

SVOA Drtihyfphtn*1*10 ug/hg u>

PFST Endnn ug*y*lw

PEST Endnn a'rfohyito ug*gdw

PESI fndnn kolono ugVg d.v

SVOA Fluoianmeno . ug>g dw

PCST Gamma Chloidanc UgAg dw

PEST 1 lopfachloi "0*0 trw

SVOA lndcno< 1 .7.3 cdinvicno <ig/kg dw

METAIS lion mn*giJw
METALS Lead rng*grfw

Mt TALS Magnoeum mg1<y d*

METALS Mangawwi rngAg dw

HERO MCPA ng*o irw

HE riO MCPP ugfcgcrw

METALS Mercury mgAg dw

PE ST Mothoxyc'Jo* ug*g dw

METALS Molybdenum rngAg dw

METALS Mciol mgvlcg dw

SVOA PenlacMoroptiCAOl ugVg <lw

SVOA Phenanth'Cne u^>g dw

METALS PolaiHum mg*g div

SVOA P^rcnu "9*0 <>*

Mt TALS Sc>»nkjm mg^g Ow

METAJS atv». mg/Vgd*

VOA ToWno u^^U <>•"
PCD Totnl PCOl uj>Vg dw

METALS VAnailum mg*g Jw
MF 1 Al S ?ne rng/Vij ,t*

7 72V.

S 56V.

1 t IV.

3 33V.

3 33V.

1 1 1%

S 56%

1 1 1%

3 33V.

9 100%

1 1 1%

3 33%

9 100%

9 100%

t 1 1%

e 67%
4 44%

6 67%

4 44V.

4 44%

9 100%

> 11%

4 44%

1 tt%

9 100%

9 100%

1 11%

9 100%

6 67%

9 100%

9 100%

4 44%

2 22%

2 2?V.

1 lt%

2 22%
1 1 IV.

7 22%

1 tl%

5 56%

2 22V.

1 1t7«

2 22%
5 HV.
9 100%

9 100%

9 1007.

9 100V.

2 22%

6 e;%
9 100%

3 33%

9 100%

9 100%

3 33%

9 100%

S SB'/.

1 1 1%

3 33%
1 tt%

7 76%

0 100V.

9 100%

SttaplfO-WHhe'a Teat for Norm»iny(a) Summary SUIUlka
eiol
eater
lloa Noimal Lognotmal Delate! Dllwlbutlon Minimum Maan Mailmum

OS9 061 Lognormal 4 30Fitt> • I5E<00 230E*OI
0 79 004 lognormal 1 30E.OI 1 81F.01 340E401
0 S3 069 loQnoimtl 1 70E*OO «73F«00 3fiOFiOI

070 07S Lognoim*l t 70EiOO 3 I5t*00 8ME+OO

NC NC NC 3 40FtOI 340E*01 3 40E>01

0 76 061 lognormal 260E*OI 1 37F402 4 60Et02

050 06B lognoimal 900EO1 3 WE 1 00 2 MEtOI

0 51 0 0* lognormal 1 60E 01 0 1?E tOO 5 40E401

NC NC NC 890E*01 690t«OI 690E401

0 71 0 76 Lognormal B JOC-01 7 16E 01 905E-OI

0 96: 0 96 Loonormal S 40E iOO 6 33E <00 7 60E tOO

069 088 Normal t SOEtO2 1 74El02 t 00E*O2

NC NC NC 1 80E.OO 1 60E*OO 1 60 £4 00

OSS 060 Lognormal 360E40I 1 2lE*0? 460E*<r2

056 072 Lognormal 4 70E*OI 1 ME 4 02 6OOE*07

OSQ 060 Lognormal 7 OOE .01 1 7BE*07 780Ei02

OC7 061 lognoimjil 4 40E40I 1 S«E*O? * 30E4O?

056 077 Lo0no(nt»i SAOF.tOI 1 S9t*02 800E*02

096 097 Noimal 400EOt S29E 01 660E-O1

NC NC NC 1 OOE 01 fOOE 0! 1 OOE -01

062 066 Lognoimal S30E«OI 1 06E«02 1 60E*O2

0 43 0 46 lOQnaimal 00QE «01 1 22E >02 3 40E40?

074 007 Legnormal 1 40F*00 34?E<00 0 40E*OO

087 067 Lognoimal 380E.03 093E<03 ?OSE*04

NC NC NC 7 tOEtOI 7 IOE*OI 7 IQEtOt

096 096 Normal 1 tOEtOl 1 46E*01 t 6SE*01

OSS 004 Legnonnal 490E*Ot 1 70E+02 7 10EtO2

0 96 0 95 Nomal ft 70E400 S Wt *00 6 90E«00

093 09S Lognormri 3 ME. 01 542E«O1 B4SE40t

065 073 Lognormal 465EtOI 9ME40) 320E«02

1 00 1 00 Lognormri 1 30E iOO 2 10E *00 7 BOE^OO

043 061 Lognormal t 40E»00 1 5BE*OI t 20Et02

NC NC NC 390E«OI 390E<01 3 OOE 401

1 00 1 00 Normal 32QE«OI 33SF'OI 3 SOE'iOl

064 06B Lognormal 1 ?0t*00 762E«00 6 lOEtOO

06S 0 70 Normal HOE 01 229E>00 SOfiE«00

066 066 Logneimal 1 70EiOO ?47E*00 4 9SE400

053 074 Lognotrn*) 900LtOt 243E>02 1 IOE«03

04J 062 LognoimH 9 OOE -01 l 1SE>01 9 10E401

053 069 LognormAl 9 IDE 02 4S4E.OO DOOEiOt

0 70 0 76 LognormMl 7 OOFtOt 1 7 IE '02 4 50F*07
091 091 lognoimAl t 70F404 1 39E»04 1 WF*04

079 OK LognormM 3501 401 803E<01 1 70E*0?

091 092 Noimal 3 00ft 03 4 I3E»03 SOOEi03

0 69 097 Normal 2 60 E «02 3 40F *0? 4 OOE 402

0 55 064 Lognormal 1 OSE*03 1 SBE*O3 4 4QE>03

0 67 0 92 lognormal 4 4.0E 02 6 97E 02 1 1SE 01

096 097 Lognoimal 2 20E 01 464E-01 7 80E Ot

095 093 Norm*) 1 40E*0t I8JE«OI t SOEtOI

0 69 0 69 Notmal 2 ?SE <02 7 34E <02 2 4 IE >02

065 000 lognormAl 720E401 IOlE*0? 160F407

003 067 Lognoimal 1 SOEtOl 1 76f*03 740E«03

NC NC NC 4 60E fl l 4 «OF 0 1 4 60E -0 1

06S 0 57 Noimal 7 10F 01 SOlE-01 600E-O1

069 O*9 lognoimal 260E«00 7 70F+00 760E<00

071 062 Lognotmfj 1 40E402 3 74F.«02 9BOF *02

95% Upper Confidence llmH

t-Tail H Te«l UCL (b) ftlle Concenltelton (c)

1 26E«Ot 1 41Ft01 t 45E40> 1 45E+OI

4S6E«00 52ie400 52 IE 400 S?1E*OO

NC NC NC 3*Qfrtl

2 24E 402 6 42E 402 6 42F. *0? 4 60E 402

646FIOO 1 3;E401 1 37E*01 1 37E+O1

1 69EI01 1 69E«02 1 69E402 S40E<01

NC NC NC 690E40I

991EO1 1 21EtOO 1 21E*OO 00SEOI

6 79E«00 6 63E+00 6 83E<00 6 83E*00

10IE402 NC (6IE4O2 1 0IE*02

NC NC NC 1608*00

2 01E*02 7 77E«03 2 27E*O2 7 27E<02

2 S2E«02 3 37E.O? 3 37E«0? 33TE*02

3t9E402 332F402 332E*O2 332E«02

?44C«O7 3 I7E«O7 3 WE*O? 3 17E*02

S8tEOt 569E01 56IE-OI S8tE 01

NC NC NC t OOF -01

1 30E402 1 39E407 1 39E«07 t 39E-02

1 ;?b»07 I66E402 166E*0? 166E<02

4 79E<00 534E«00 534E400 534C+00

1 38Ei04 1 90E«04 1 90E«04 1 OOEiOl

NC NC NC 7 10E40I

1 61E«OI 1 63E*0( 1 6IE*OI 1 61E<Ot

297EI02 33SEtO? 33SE«02 33SE«02

031t*00 NC 831E.OO e3lE*OO

6 5lE*OI « 70E(01 6 70EtO1 6 76E101

1 WE .02 1 6SE<02 1 6SE*02 1 65E*02

71SE«00 NC NC 290E»00

401E+01 9S1E40I 95lEt01 95IF.40I

NC NC NC 390E401

4 30E401 NC 4 30f 401 ME 401

3 66F *OO 3 961. tOO 3 06E «00 96F. tOO

379E400 8 10E400 329E4OO 29E400

3 ME 1 00 3SlEtOO 3ME*00 SIFiOO

4 46E*0? 5 ISE402 5 I5E«02 tSE«O2

300E.01 B UE40I 0 t3E»01 I3E«01

I09E401 BSiE 'Ot 05IE«01 OOE«01

?S6E<02 300F402 30»F«O? ME 402

1 4BE404 NC NC EOF 404

1 ME 402 t3)E*0? 131Et02 31E402

4 56E 403 4 65E .03 4 56E .03 56E 403

375E*02 360E40? 3 75E*02 7SE.02

2 26E403 2 28E403 2 2BE«03 ?6E«O3

6 49E 02 6 9IE 0? 8 91E-02 9tf O2

S79EQ1 (44F01 644E-01 44E41

1 79f«OI 1 SOFiOt 1 79E40I 7SftOI

7 40E40? NC 2 40F407 40E+O?

1 64E 402 2 49E *07 7 49E *0? *9E 407

1 93E«03 1 94F.403 1 94E403 94E403

NC NC NC 60EOI

5 7IF-01 640E4I S 7 IE -01 7 IF -01

276EtOO NC NC 60E«00

SS3CI07 OS IE 402 65IEtO? 6SlCi02

i »isison. • ss ro smis
December 29. 2000

Hevision 0



Page 16 of 46

TABLE
SAMPLES USED IN CALCULATION OF SITE CONCENTRATIONS
TS Surface Soil

Area

T5
T5
T5
T5
T5
T5
TS
T5
T5

Mcdiun

Surface Soil
Surface Soil
Surface Soil
Surface Soil
Surface Soil
Surface Soil
Surface Soil
Surface Soil
Surface Soil

Sample
DAS-T5-S1-0-0.5FT
DAS-T5-S2-0-0.5FT
OAS-T5-S3-0-O.SFT
UAS-T5-S1-0-0.5FT
UAS-T5-S2-0-0.5FT
UAS-T5-S3-0-O.SFT
UAS-T5-S4-0-0.5FT
UAS-T5-S5-0-0.5FT
UAS-T5-S6-0-0.5FT

Date Collected
Beginning
Death «ffi

4/19/000
4/1 SAX) 0
4/1 aw o

11/17/990
11/17/990
n/17/99 0
11/17/99 0
11/17/990
11/17/990

Ending Depth
(ft)

0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5

SAlSTATSrev1.xls\SOIL - SS T5 Data
December 29. 2000

Revision 0
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Pnge 17 o(4G

Table

T4Suif«cefioH

Ait* Medium

1 4 Surfuce Sol

T4 Surface Sod

14 Surface Sol

14 Surface Sori

T4 Suilaco Soil

T4 Suilaco Sol

1

T

1

T

T
1
[

T

T

T
T

T

1

T
T

T
|

T

1

1

'

'

CO i
1 1

_k

kO T

T

T
T

T

T

T

T

1

Surface Sol

Suilaco Sal

Suriaco So<l

Suriaco Sol

Surtaco Soil

Surface So4

Surface Sol

Surfaco Soil

Suilaco Sori

Surface Sol

Suifaco Sort

Suifjco Sod

Surface Soil

Suilaco Sol

Surfaco Soil

Surface So4

Surface Soil

Surface Sod

Surface Sol

Surface Son

Surface Soil

Surface Sox

Surfaco Soil

Surface So.t

Surface Sori

Surfico Soil

Surfaco So'4

SuiUco Soil

Suilaco Sol

Surfaco So>l

Surfaco Sol

Surfaco Sol

Surfaco Soil

Surface Soil

Suifaco Sol

Surface Sod

Suilac« SCM!

Suiteco. Sol

SurtJCO Soit

SuiUco Soil

Surf«o Sol

Surface Soil

Surtaco Sol

Surface Sod

SurfAto So.l

Suilaco So'l

Surface Sari

Suifaca So'l

&tiM(o Soil

Suilflco Sal

Suriaco Soil

Suilaco Sort

SuiUco Sori

Surface Soil

Su'lace Sod

Method

0200A

HERO

VGA

SVOA

PEST

PEST

SVOA

SVOA

I'F.ST

METALS

SVOA

MFTALS

METAIS

METALS

SVOA

SVOA

SVOA

SVOA

SVOA

MF.IALS

PEST

SVOA

MEIALS

METALS

SVOA

METALS

SVOA

METAIS

METALS

PEST

SVOA

SVOA

HERO

PCST

PEST

PCST

SVOA

SVOA

PEST

PEST

PEST

SVOA

METALS

MHA1S

MEIALS

METALS

MEno
METALS

PEST

METALS

SVOA

METALS

SVOA

SVOA

MF I AL S

SVOA

METALS

METAI S

VOA

pen
METALS

METALS

Number ol

Samplee

ConiHkjenf Unlit An*tfl+t

2.4 DO ugAgdw 10

2 Oulanone (MF K| uflAg Jw 10

? MrthylfWftilhVfo* UQ*9 dw 10

4.4' DDF. uf>Vgdw 10

4.4' DDT uoAgdw 10

AconapWhwie ug/ktf dw 10

Aconanhtî one uoAg rJw 10

AJpha CWodane ufl,Vg dw 10

Aluminum mg/Kg dw 10

Aflftracwo ugAg dw 10

Anlvnony mg/Vg dw 10

AiMnlc m0*g dw 10

Barium mgAgctw 10

Denio(i)antiiacvne u0A0 dw 10

GentOf»pyf*ne ugAgoNv 10

Bon/o(b)tuoianlhono ug>g dw 10

Benio(g.h.l)peiytene otfVg dw 10

QonnH*)Huortmhinm ug*p dw ID

Boiylium mg/hgdw 10

beta OMC ug,V0dw 10

bucZ-EihytooiYOrtifttVaie uo>g dw to

Cadmium mgAgdw 10

CaWum mgAfl dw to

Carbfttote ugAg dw tO

Chiomtum mgAg dw 10

ChryMne ugAg dw 10

Cobalt mg/Vg dw 10

CopfMr mg*gdw 10

dtllaBHC uuAguVv 10

I>honro(e,h}anlhMo>na ua*g dw 10

Dtomofu'Nrt unAg dw 10

OltaTtba ugifcgdw 10

DwUrin utf^O *" '0

Enbu4l«n euMalo ugiVgifw 10

Entlrtn kalone ugAg Jw '0

Fluoiantriono uflAfl rt*» '0

Fluo'tne ucykgdw 10

Gamma Chkmiano uffVg dw 10

llftplachlof ugAg dw 10

lUpUcMoi «po>kte ug.Vg dw 10

Indono(t.2i3cdtpyiona ugAg dw 10

lion mp/hp dw 10

Lead mgAgdw 10

Magnotium mg*g dw 10

Mangjneto mg\g d« 10

MCPA|(4 cNoio-2-mothyl(*>enoTy)-acel'c a ug.1ig d* 10

Mercury mgAg dw tO

Melhoxyihfof ucyVg dw 10

MotVMonum mgAgdw 10

NaftilhaWno ugAg it* 10

Mdi«l mgAg dw 10

PeNatMotophoool ,^gdw 10

Phcnanlhiono uy>g itw 10

Pol*lt>u>n mgAg d« 10

Pjriono u<>1igdw tO

aUr"1 mjijt^ \i
TeJiMne ug.Vg dw 10

TolalPCBi ugAgdw 10

Vanarf>um mg\g rfw 10

7f,c mo*odw 10

Number Number ol

Ol Frequency Samplea \ot

DeleeU oJ Detection BMliitoa

1 tO'X- 10

i 10:-, to
2 20V. 2

4 40X> 4

5 50V. 10

1 50V. 10

3 30V. 3

4 40% tO

10 100% 10

6 80% 10

1 10% t

10 100% 10

10 1007. 10

6 *ov. to
3 50% 10

5 »% 10

4 40V. 10

5 50% 10

10 tOOV, 10

4 40V. ID

1 10V. 1

10 100% 10

10 100% 10

S 50% 10

to 100% to
9 eov, to
10 100% to
10 1007. 10

4 40 •/, 3

1 10% 10

3 30% 10

7 20% 2

6 60V, 10

? 20% 2

4 40V. 10

9 90% 10

4 40% 10

4 40% 10

? 20% 2

3 307. 10

4 40% 10

10 100 '/* 10

10 100% 10
10 1007. 10
10 100% 10

3 30V, 10

10 100 V. 10

5 50% ?

10 100% 10
2 70% 5

10 100 V. 10

10 1007. to

7 70 /. 10

7 7o;; 10

3 30>. J

t 10 :, to
5 50 'A 10

10 100V, 10

10 1001., 10

Shepbo-WHhe'e Teil lor Normallltfe) Summaiy Slallillce

Normal lofnormal DeUielDliblbullofl Minimum Mean Maximum l-Teit

039 045 LoQnoimAl 4 2bEtOO 760E«OO

089 OH lognormcJ 1 OOEtOI 1 ME»Ol

100 100 lognoimal 6 15E»Ot 6ME*01

OB/ 090 Lognormal 7 30E-O1 1 OflE+OO

091 091 1 ognoimal 9 TOE Ol t 74E tOO

046 0 72 Lognoimal S70E*OI 7 ME«02

1 00 0 9> Normal 2 40E t0 1 4 93E l0 1

063 071 Lognoimal » OOE -01 1 33CiOO

093 090 Lognormal 3 10E*03 940E+03

0 90 0 04 Logoormal 3 OOE*0 1 3 BSE +QZ

NC NC NC 6 ME 01 «MEOt

0 97 09$ Noimal 3 40E*00 6 78E-00

040 071 LognormaT 7 70E*OI 283E*O?

0 M 0 93 LoonormaJ 3 «E*01 7 03E«02

0 M 003 Loiywimal 3 OOEtOl 5 81E*02

0 56 079 Lognoimal B OOE »0 1 3 98E+02

0 54 0 70 lognoimal 9 OOE 401 3 93E «07

0 53 077 1 ognoimal 9 OOE *O1 5 42E 402

0 95 0 BB Noimal 2 70E Ol 5 03F Ol

066 000 lognormal I OOE 01 441EO1

NC NC NC 8ME*OI B60E«QI

095 098 Lognoimal 4 ME 01 1 6JE+OO

087 000 Lognoimal « OOE* 03 3 i3E*04

0 44 004 lognormal 0 20E(OI 1 ME*02

093 Ot/ Lognoimal 1 lOEtOI 1 7eE*Ol

058 094 Lognormal 3ME*OI J lOEtO?

0 95 0 98 Lognoimal 3 40E 400 « 40E+00

0 74 095 Logrwrmal 2 55E*01 8 5IE401

1 00 0 98 Noimal 0 20E 02 1 64FOt

0 39 0 3t Lognormal 4 ME*01 t 31E*02

0 43 007 lognoimal 4 MEtOI t B3F.+02

1 00 1 00 Logrwimsl 1 ME +00 t 63E*00

057 080 Lognoimnt 1 ISFtOO 784E«00

1 00 100 Noimal 1 OOF. -01 I 20EO1

0 86 0 68 Noimal 1 70E 01 1 WF tOO

057 095 lognormaJ 4 10t"*01 1 SflE*03

0 46 0 75 Loonormal 4 40E tOl 2 ME*0?

057 064 Lognoimal BOOEOI 1 63E*OO

1 00 1 00 Lognoimal 340EOI 4 WE-Ot

0 7« 0 7S Noimal t 90EOI 1 OlFtOO

052 069 Lognofmftl 9 OOE 01 355E«0?

OM 090 Normal 7 JOE 03 1 54C»O4

007 097 lognoima) ?00E 01 tOOE*02

074 008 Lognoimrf 3 70E 03 763E*03

092 082 NoimAl 1 HOP 0? 4 HF*O?

069 075 lognoimul IOOE»03 1 57E*03

05? 005 1 ognofmAl 2 7DE 0? 1 ??F 0 1

004 0 79 Noimal 9 30F 01 8 20E *OO

0 90 0 97 Lognormal 3 20E-01 1 0?E«00

100 100 Noimal 4 lOEiOl 6OOE*O1

092 092 Noimal 1 20E<Ot t 02F4OI

0 81 0 66 Lopno>m«l ? 7IF «07 2 69E *02

056 000 lognoimal 930E«OI 1 3iE*03

092 095 legno/mA) ? 40E Ot 32bfOI

OK 0 93 tognormAf 2 D5E*00 ? i6t »00

0 /D 0 76 Noimftl 7 60t «00 3 21E tOl

097 095 Normal 1 MEiOi 258EiOI

42E-O3 6 32EO3

MF*01 1 3?Et01

45E«OI 1 76E*OI

?OE*01 » 996*01

ME* 00 140E*00

OOE*OO 70BE400

20E*03 4 ME. 02

SOEtOI 923E<OI

IOt4OO t 73E»OO

40E404 1 09E404

30E«03 767E«0?

ME -01 NC
OOE*O1 7 97EtOO

20E403 457E*02

30E«03 I40E«03

ME«03 1 2lEi03

50E*03 1 21E+03

20E403 7 75E«07

30E«03 1 I2E403

ME 01 6 76E 01

WtOO 65BFOI

fX)E*01 NC

TOEtOO 2I2E«00

50E403 7996*04

OOF403 3S4F4D7

WEiOl 707EiOt

40E*03 149E403

OOE. 01 749E«M

BOE402 904EIOI

40EOI 297EOI

IOE402 26BE40?

roE*02 287E«02

7Sr«00 7 41F«M

OOEtOl 434EtOO

40F-OI 74CE-OI

001 tOO 245FtOO

OOE404 336E*03

40E403 4 7?F*07

COEtOO 791 Ft 00

40E-01 1 44E«00

30E+00 1 3lEtOO

OOE403 70ZC+0?

IOF*04 1 »E<04

60E402 1 43E*02

I0£t04 1 08E*04

10E*02 4 70EiO?

70Et03 2 0 7 C » 0 3

7W-OI ? I4f 01

70E<00 897E.OO

30E+OQ 1 34E*00

(WE .01 1 flOFtO?

40F»Ot ? O l E > O t

03E*02 347F.O?

WC* 03 28/E+03

45EO1 50i£ 01

MErOO 320E»W

OOEtOt 4 37E*Ol

50F40I 7B3E«OI

93% Upper Conlldence Limit

H-Tetl UCL(b) Bile Co

7 44EO3 7 44EO3

1 OOEiOl 1 WE. 01

NC NC

203L.OO 203E400

722EiOO 222E«00

420r»02 420E402

1 I1E403 923Et01

1 T4E400 1 74E400

1 14EfO4 t 14E*0<

1 24E403 1 24Et03

NC NC
81 IE .00 797E400

4»Et02 433E40?

4 79E403 4 79£*03

4 73E403 4 73E403

IBIE+O3 20IE*03

1 18E*03 1 10E403

1 B4E403 1 94E403

7?6EOI 676E01

8 ME -01 806E-01

NC NC
207t*00 ?»7E*00

288E«05 20BE403

328E«02 320E»02

J MEtOI ?14E40t

ft»E+0] 650E403

7 ME. 00 704E400

90IEtOI 9BIE40I

276E400 297EOI

233E402 233E402

2 76F409 ? 78E.402

NC NC
43SF>00 43SE*00

NC 246EO1

4 75r*00 745E400

363F*04 363F404

S03F40? 503E«0?

309E+00 309E400

NC NC

1 73C400 1 31E«00

»3«Et02 9S4E402

I09E<(74 t 70E<04

1 93F*0? 1 B5Et07

t IOEi04 1 186*04

S tAFiO? 4 7BF.02

7 15E403 ? 1)E*03

?30f:0l ?»f-OI

307F«0| BB7E400

1 ME +00 1 60E*OO

NC I00E407

?OSE*Ol ?OIF.OI

34BE407 349£*(??

1 11F*04 1 11T.04

afi?f ot a«?f-oi

33tE tOO 3 3 IE* 00

7 79FtOI 437EtOI

304E*01 293EtOI

ncenlretlon (c)

42EO3

17E40I

60F»OI

JOE +O1

50E4M

77E4OO

20E»02

SOEtOt

74E400

14E4O4

24E403

ME01

P7E.OO

MEtW

30E+O3

5OE403

0IE403

tBE*OJ

94E+03

70EOI

O0EOI

60E4O1

67E+OO

WE .05

26E407

I4E«01

40E«03

04EfDO

81E«0)

40EO1

35E403

76E402

75E»OO

3se*oo
40EOI

45E400

OOE 404

0.1£ «O2

QBE 400

40£0t

3tE400

36C40?

70Et04

9SE402

10Et04

T*E*02

1SE+03

30tT-OI

97E<XK>

fcOE.OO

OOEtOt

OlEtOI

4ftf4«

70E403

ME 403

43EOI

3lE*00

37E40I

93F.401

SAlSTAISiovl »ls\SOII SS U Slars
Occombcr 29. ?000

novisio" o
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TABLE
SAMPLES USED IN CALCULATION OF SITE CONCENTRATIONS
T4 Surface Soil

Area Medium Sample Date Collected
Beginning
Deotnm)

Ending Depth
(fl>

T4

T4

T4

T4

T4

T4

T4

T4

T4

T4

Surface Soil
Surface Soil
Surface Soil
Surface Soil
Surface Soil
Surface Soil
Surface Soil
Surface Soil
Surface Soil
Surface Soil

DAS-T4-S1-0-0.5FT
DAS-T4-S2O-0.5FT
DAS-T4-S3-0-0.5FT
UAS-T4-S1-0-05FT
UAS-T4-S2-0-0.5FT
UAS-T4-S3-0-0.5FT
UAS-T4-S4-0-0.5FT
UAS-T4-S5-0-0.5FT
UAS-T4-S6-0-0.5FT
UAS-T4-S7-0-0.5FT

4/19/00 0
4/2OOOO

11/1 6/990
11/1 6/990
11/16/990
11/16/990
11/16/990
11/16/99 0
11/17/99 0

0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5

SA1 STATSrevl.xls\SOlL - SS T4 Data
December 29. 2000

Revision 0
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T.bl,
SUa- Concinlrellon Selection

At*

13

13

13

13

M

13

13

T.

13

13

13
I

r
T

1

T
1
I

r
i
T

1
1
1

T

1

1

CO T
I T

NJ 1

T

T

T

1

7

T

I

T

1

1
1

T

1

• Medium

Surface Sot)
Surface Sod

Surface Sorf

Surface Soil
Suriato So I

Suitace So-*

Suiffleo Soil

SuitteeSoj)
SurUeo Soil

Sortie* Sort

Surface Soil

SurllM Soil

Surfac* Sort
Surface Sorf

SutUc4»Soii
Surfac* So.1
Surface Soil
Surface Soil

Surface Soil
Surfed sorf

Suriaco Soil
SUIIACA Sort

Suilace 8o<l
So<Uc. Soil

SurticeSorf
SurUee So4

Swrta.ee Sorf
Surface Sod
SuiUcoSot

Surtaca Sol

Suila.cc Son
Surface Sort
Suffice Soil
SutUco So-i
Surface Soil
Suilato Soil
SuiUce Soil

Surface So.l
Svitjca Soil
Swil«o Soil
Surtdc* Soil

Sut)4t« SOJ

SurUcfl Soil

SurUc*. Soil

Surl^co Serf

Surloco Soil

Surl«co Soil

Surface Soil

Su rite* Soil

Suilen Soil
Surfico Soil
Surface So>1
Surface Soil
Surf *co Soil
SuilAto Sort

Method

8260A

(if.no
VOA

VOA

PEST

prsi
VOA

PEST

METALS
SVOA

META1S

METALS

METALS
VOA

SVOA
SVOA
SVOA

SVOA
SVOA

METALS
PFSI
SVOA

MElALS
METALS

SVOA
METALS

SVOA
METALS

SVOA

HERO

PEST
PEST
SVOA
PEST
SVOA

METALS
METALS
MCTALS
METALS

HEftO
HEflB

Ml IAI.S
PEST

METALS

SVOA

SVOA

METALS

SVOA

METALS
METALS
METALS

VOA

PCS
MEIALS
METALS

Number ol
Bemptu

Conatlhitnt Until Anelyted

1990 Toial TEOwTMPCaaNO ugfegdw 4
2.4 DO ugAgdw 10

7&rfanon«<MEK) ug*gdw 10

2 He»*nono UQAgdw 10
4 4-ODF u^Vgd* 10
4.4 ODT ugVgdw 10

Acciono ugAgrtw 10

Al|*i*CWoii)*no ugAgdw 10

Aluminum mgAg dw 10

Antfif'ccfla ugAfl dw 10
Anlvnony mgAgdw 10

Aftonlc mQAg <** tO
Ojnum mgAgdw 10

8*nSf>* uflAg dw 10
0an/ol»antiiK«'i« UO>9 dw tO
Bonfo(*)pp«n« ugAg dw 10

FJonio(bJIKioranth*nt> ugAg dw tO
Benio(g.h.l|pefyitnt ugAg dw 10

l>nfo(k)lluorjinlru<no ufl*fl dw 10
Btrytwn mg*jjrtw 10

tola BMC ug/kgdw 10

Ni[? FityttiflK/jphiha'aio ugAgefw 10
Cadmium (ngrtig dw 10

Cak<um mgAg dw 10

Cjturob ugvhgdw 10
Chromium mgAg dw 10
Chrytone ugftg dw 10
CoWH mgAgdw 10

0-bonio(».h)an1hi«*nQ ug*g dw 10

Otcernbe uoAgdw 10
D*Urin uffVg dw to

Endrtn fcelonv ugAg dw 10
Fkjoianthvng "flAg dw 10
Qan<n>a OitqtJano ugAg dw 10

Inde«io(l7.3c)l)uyi<mo OO^O**** 10
don mg/kg dw 10
load mgAfjdw 10

Magneau'n mg*gdw 10
Msngnnoto my\o dw 10
MCPA ugr-Vgdw 10

MCPP ug/kgdw 10

McKvff mgifcg dw 10
MelhovycNot ug/kg dw 10
KtervMcnum mgiVg dw 10

PcnMchlcxofhwol ug/kg dw 10

rhtnanlhifno °^^9 ^•v 10
Pota»'um rng*gd»v 10

Pyitne ug^g dw 10

Sctonum mg/kg Jw 10
SJv*( rngAg dw 10
Trwlimm mgAgdw 10
T ducne ugflig dw 10

lolal /*(.(*) ^P^O dw )p
VAnAihufn mgAg dw 10

Number Number ol
of Frequency BempUa tot

Oe1e«l» elOetecllon SielUlka

t 10V. 10

6 60V, 10

1 10% 1

5 Mr • *>
4 4f>''r 5

a GOT, to
2 20V. 10
tO TOO*/; 10

2 20V, ?
4 4Q% 10

10 100% 10
10 100% tO
1 10% t
S 50% 10
4 40V. 10
6 60% 10
5 »% 10
4 40% tO
9 90% 10
1 10% IO
4 4DX. 10
10 tOO% 10
10 100 V. 10
f 10% 1

10 100V. tO
7 7oV. 10
10 100* 10

1 10% 10
2 20% 3
4 40% 4
2 20% 2
« wv. 10
3 MX- 10
1 IO'/. tO

tO 100V. 10
10 100% lt>
10 100% 10
10 1007- 10
2 20V. 9
2 20V. 10
tO 100'.'. 10
t 10V. I

tO 100% 10

2 20% 10
4 4DV. 10

10 100% 10
3 30% 10
2 20% 10
4 40% 4
3 30% 10
3 30% 10
9 90% 10

10 100% to

ftheplto-Wrlke'e Tell lor Notmdllvfej T Summery SUIItllc*

Normnl Lofnmm*) OeUtal Dltlrlbulkm Minimum Mean Meilmum

0 94 0 96 Lognoimal ? MLO3 307E-O3 3 A6F-03

044 054 lOQnomul 435E«00 ABBE4OO 4 10E*OI

067 OB4 Noimnl 1 40M01 2 77E*OI 4 70E<OI

NC NC NO 6 90E «00 6 90E «00 B 90E 4OO
082 090 lojnormfll i tOF 01 67?f Ol 1 70EiOO

OB9 OBB Noimnl 4 OOF 01 1 2IE*00 t BOFiOO

DBS 074 Noiftinl 2B5E*01 30IE4D? 670E402

041 040 iDgnorm*) 900E-0) 1 4BE*00 5$OE*00

094 O99 tognormal J30E*03 94BEt03 t 70Ei04

100 r 00 Lognwmal ?«OE^» JfSEtOI 9 fOEtOI

0«4 071 Lognoimal 103E<00 1 20E«00 1 90E*OO

086 OBB Normal 260E400 f)64E'00 9 70E*OO

0 84 0 67 Normal 4 OOEtOI 1 «5E*02 2 20E402
NC NC NC 2 10E*00 2 10E«00 2 10E4OO

0 M 0 85 lognoimai 2 30E«01 1 20E«02 4 BOE«O2
041 o Si Lognoimai 4 30E tOt 1 37E«O2 1 60E«O2

0 46 061 Lognoimal ? 70EiOI 1 «4E*02 9 70E«O2
0 46 0 74 LognotmaJ 3 BOE iO 1 54E 40? B 30E<02
043 OAB lognorm l̂ 38DF+0 1 76E«O2 1 OOF 403
095 097 lognoimai 1 60E 0 5B7F-O1 I lOEiOO
0 43 0 4B logno»nA) ? 7SF O 3 ME -01 7 ME 01

049 DBS loonrtmal 6 tOE*0 1 3IC»07 400E*02
091 OBS tonnoimnl t SOE*00 2 34E400 3 BOE 400
042 07B lognoimai 5SOE*03 327Et04 2 WEtOS
NC NC NC 000E*01 fWEtOt £MEfOI

089 092 LognoTmal 1 10E4O1 1 59EKI1 230E«01
046 060 Lognarmal 260E«OI I63E402 960E*02
0 92 0 63 No<m«l 7 3OE400 6 50E<00 1 OOE«01

039 043 lognomuri 500E*01 7 t3E«Ot 250E.W

0 76 0 7B Lognormal t WE.OO 6 ME .00 2 »E<01

045 OM No*mjl 670E-01 920E-01 t OAEiOO

1 00 1 00 Lognormri 1 70E-01 4 ME -01 7 ME 01
046 0 83 Lognoifnal 3 JOE 40 1 2 49E *02 1 50E «03
051 070 Log/toim* 5 WE -01 1 40E<00 S tOFiOO
0 36 0 42 lognoimal 9 WE .01 t S9E«O? e 90F.02
09) 079 Normal 4 10E*03 1 44E*04 220E404

0 90 0 M 1 o0noimAl 3 5SE 401 5 45E 4OI 9 OOEtOI
0 84 O B5 logfioimAl 3 ODE 403 1 2SE403 1 60E4O4
094 08) Noimal 1 20E.O? 379F.402 6 10E*02

054 NC NT 1 03E403 1 54E«03 4DOEtO3
06? 0/0 tognormil IOSE«03 725E403 7 70E«03

0 96 0 98 Lognoimai 4 20E O2 6 2>E 0? 9 30 E 02

NC NC NC 2 60£ 400 7 flOEfOO 2 WE tOO
091 095 Lognoimai 3 70E01 7MFOI 1 40E400

042 0 46 Loonoimal 7 73E i02 2 97E t02 7 40E »02

049 070 LognoimAl 240EtOt t 33E4O? 530Et02

095 097 lognoimai 1 20F.«03 ? 1 BE 403 3 70E4O3

040 051 lognoimai 950E+01 39Et02 1 40C*O3

040 046 Lounoimal 5 OOF -01 30E-01 320E«OO
0 94 0 93 Noimnl 200EO1 9BE 01 3 60E-OI
066 075 lognoimai 500EOI 93E Ot 1 40EtOO
071 078 Lognormal 2 50E*00 17E4OO 5 30E400
088 063 Normal 1 ME. 01 2»Et01 1 16E4O2

OBB 093 Lognoimal 1 59Et02 2 70E402 4«OE*0?

•S% Upper Cenlkfenet Limit

(•Te*1 H-Teil UCL <b) 8Ke Co

1 5iF*O1 1 44E401 t 44E401

3S?( 40t 408E40I 3S2E*Ol
NC NC NC

1 7*1 «00 2 3<F«01 23UiOi

1 BtFiOO 39GE«00 1 BlEtOO
4 S9E*0? 3 40E403 4 59E*Oj

236E»CO S I5E»00 2 I5£*0o

1 20E4Q4 1 39C«04 I 39E«04

1 »7£*02 NC NC
1 3iEtOO 1 34EtOO 1 34E4OQ

7 66E400 » 73E*OO 7 BBEiOO

1 8SE40? 249E402 1 95E«02
NC NC NC

t 95E 407 2 42E *02 ? 47E <O?
2 64E402 2 ME 40? 2 ME*0?

3 ?9f.<02 3 96E 402 3 96E402
292E402 297E402 292E«02
3 461.40? 3 37E+0? 3 3/E402
757F-OI 9 I5E 01 9 15FO)

477F-OI *Q9f 01 4OSEOt
t 971*02 1 B*E»02 )»4E»D?

2 HCtOO 260E400 280E*00
7 71E«04 t07E»05 t07E4OS

NC NC NC
1 B4E40I 1 69E401 1 B9E401
3 30E407 4 t7E402 4 17E*O?
7 75E400 • 76E400 7 T3E»O>

IMC 40? 993E*Ot 993E.01

795E401 t 59E*tO 1 59E + IO
1 14E400 1 32C*00 t t4Ei(tO

229E4OO NC NC
506E402 « t5E«02 6 11E40J
? ICE tOO ?09E.<XJ 709E40Q
2 «7F 40? ; 36E 4O2 2 Mf tO?
1 74ti04 209E404 1 74Et04
036t*OI 653E<01 653L40)

67!>E403 B94F403 894E.03
4 SSC*02 613E.O? 4S5F40?

2 13E.03 NC 2 I3E.O3

35IC403 390Et03 390E403

7 18E 02 1 33h fl? 7 35E 02
NC NC NC

940E 01 I CUt *00 I04E4QQ

3B7E402 3 71E402 37IE*0?

2 I5F<02 ?47F..02 2 4 7 E r O ?

? 6 IE 403 276E*03 ? 76E403

4 74E402 420E402 420E<02

1 3tE400 1 I9E4DO t 19E400
3«tOI 520EO1 395EO1
B34E01 B58EOI 856E-01
3 ME 400 3 66E 400 3 66E 400
BSIE.OI ISIE.O? BSlEtOl

3 77E40? 3 4?E>02 3 42E40?

ncettlrailon (o)

ME O3
44F.40I
SPEtOl

90C+OO

70S 400

BOE tOO

59E4O2
iSE+00

39E*04

I0E«OI

34E4OO

86EiOO
9SEt02

IOE400

«e»w
ME .02

96E402

92E402
37t*0?

ISEOt
09£Ot

4'E*Q?
OOt.OO

07 E »05

WE«0)
69E40I
!7C*(r?

75E400

93E*Ot
30E401

06E400
SOE-01
15E40?
09F400
ME 40?

74Et04

53C401
WE .03

SSEtO?

13Ci03
90E403

35E02
«Ot4OO

04E400

nelw
4?E*02

76E403

20E40?

I9F»OO
BOEOI
ME -01

ME 400
5IC40I

4?E»0?

SAISIATSiovl >lsVSOIL SST3 Slnls
ci 29. 2000
Rrviwon 0
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TABLE
SAMPLES USED IN CALCULATION OF SITE CONCENTRATIONS
T3 Surface Soil

Area Medium Sample Date Collected
Beginning
Deothrm

Ending Depth
(ft)

T3
T3
T3
T3
T3
T3
T3
T3
T3
T3

Surface Soil
Surface Soil
Surface Soil
Surface Soil
Surface Soil
Surface Soil
Surface Soil
Surface Soil
Surface Soil
Surface Soil

DAS-T3-S1-0-0.5FT
DAS-T3-S2-0-O.SFT
DAS-T3-S3-0-0.5FT
UAS-T3-S1-0-0.5FT
UAS-T3-S2-0-0.5FT
UAS-T3-S3-0-0.5FT
UAS-T3-S4-0-0.5FT
UAS-T3-S5-0-0.5FT
JAS-T3-S6-0-0.5FT
UAS-T3-S7-0-O.SFT

4/19/000
4/1 SAW 0

4/19/000
11/15/990
11/15/990
11/15/990
11/15/990
11/15/990
11/15/990
11/15/990

0.5
0.5
0.5
O.S
0.5
0.5
0.5
0.5
0.5
0.5

SA1 STATSrev! jdsXSOIL - SS T3 Data

December 29, 2000

Revision 0
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T.bU

T2 Outface Soil

Ait*

2

7
2

2

7
?

2
2
?

2

2

2

2

T2

T2

T7

T2
12

T2

T2

T2

T2

T7

T2

T2

T2

T7

T2

TZ

DO T2

1 T2

M "K «
T2

"

12

T2

T2

12

T2
T7

T2
T2
T2

T2

2

2

2

2

2
2

Medium

Surface Soil
Surface So.l

SudAco Soil
Suifaca Sori
Suilaco Soil
Sui'MCe SCMl
SuiUco Soil

SuiUco Soil
Suilacrj Soil

Surface Soil
SuiUco Soil

Surface Soil
SuiUco Sori

SurUcaSoil
SuiUco Soil
Surface Sori
Surtaco Soil

SuiUco Sori
Suilaco Sori
Surface So*

Sud«co Sori
Surlac* Sori
Surface Soil

Suiteco Soil
Surtac«Sori

Surface Sori
Surface Sori
SoiUctt Soil

Surl*c*8o<l

SuriJCe Sod
Surface Sori
Surfac«Sori

&£"S!
SuiUr o So.)

Surfaeo Soil

Suifaco Soil
SurUco Sort

Surface Soil
SurUco Sort

SuHico&xl

SurUco Sori

SurUco Sori

Guriaco Go.1

Surface Soil

Surface Soil
SurUt* Sod

Surface Soil

Surfaco So>l

Method

VOA

VOA

PEST

PEST
PERT

VOA

MLTALS

METALS
METALS
METALS

SVOA

SVOA

SVOA

SVOA
SVOA

METALS
SVOA

METALS
METALS

SVOA

METALS

METALS
HtflB

PEST

SVOA

PEST
TEST

SVOA
PEST

PEST
METALS
METALS

METALS

iienn

PFST
VOA

MtlALS
METALS

SVOA

SVOA

SVOA

METAIS

MEIALS

METAIS

VOA

PCB

METALS
METALS

INumberot

Analysed

2 QuUnono (MCK| ugAg

1 1 toianone ugAg <M
4.4 .QOL) u0*0dw

4.4 DOE uoAgdw
4,4' DL)1 ug/Vgdw
Acetone ugAf)
AJunvnum mgAg dw

AnHTiony mg'ktjdw
A/Mrtc fng\g dw

tUttum mgAg Un
Oon/ofajAniliiacrna ug\g dw

0* n /o( a}py rena ugA g < fw

Etanr o(b)Aix>ianlh*ne u°Ao **
Ben/ofg.h Operytona uoAg dw
D»nIo(hi(kK>ranlh*n« ugAg dw

Dcrytufli mgAg dw

Wi(! Elh>«n̂ lc*M«i. ugteito

clkZr ™J*J*I
Ctiiornium mg^gdw

Chryuno uoAfJ dw
CobAfi rrtQAg dw
Copper mg/hg dw

Otc«mta ugAgdw
OfeUrin ugAg dw

t* n tMty^Mhalaio ugAg <*"
EndotUlan KilUlv unAg dw

Endrln keiona ugAg drv

Fhjorvrihono UQAfJ dw
Qamme Chloidone uoAg dw

HtfUcNet erto'tlo wg*g<M
Iron mg îg dw
lead mgAtgdw

M^Z HSJ^

MCPf ug*g dw

Miir̂ hio. ĵr
M«tiytona trVorvJo ( Uc Mo rofnol »»*"(» ugyVg <fw

Nickel mgAg dw

Phonantirvno ugAg dw

Pyfono uglig (tw

Sotonitm moAO ^^
S4vt< mgAgdw

Ihrtflum mgAgdw

Toluene ugyfcg dw
Tout Pr.Ot ugAg dw

Vanadium mgAg dw

2nc mg^g dw

Numbvr

0*le«lt ol Detection

100%

67%

11%
It'/.

341/,

Number ot
Sample* lor
BUIIlllOB No

thaplio-WNhe-a Tetl lor NwmelllrtD

me) Log normal

4 0 93 0 04

9 0
1

94 09*

4C NC

1 NC NC

3 0 92 069

SBV, 9 0 54 0 97

47V.

lOO'/i
671/.

100%

IOOV.

?2V.

77%
33V.

11%

22%

7»V.

33%

100%

100%

33%

toov.
IOOV.

72%

1t%

11%

U'/.

44%

9 0

9 0

60 060

•6 091

9 0 96 0 n

9 092 092

9 0

2 1

69 090

00 1 00

» 079 003

Delete) OUU mutton

lognoimaJ
logno'rtiaf

NC

NC
Noimal

logrormal
Noimal

lognoim«i
Normal

lognoimal

Lognoimal

Noimal
lognoimaJ

3 09? 097 lognoimal
1 NC NC

2 t oo too
9 0 94 Q 94

3 0*3 003

9 0

9 0

00 063

72 00S

3 000 091

9 0 79 001

9 090 094

2 1 oo too
1 NC NC

9 010 001

3 007 002

4 0 07 01]

NC

Normal

Normal
lognormal

Lognormal

lognoimal
Noimal

LognoimaJ

lognotmal

Noimal

NC

lognormal
Noimal

Noimal
72% 9 0 00 0 70 t oonoimrf
11%

22%
IOOV.

100%

100%

11%

22'/.
11V.

IOOV.

44%

22%

33V.

tw.
44%

11%

09V.

100%

100%

1 NC NC

2 oo too
9 091 003

9 090 001

9 0 70 0 09

9 041 044

7 1 00 1 00

1 NC NC

NC

Normal

Lognormal
No<mal

££!"!
Lognoimal

LognoirriAl
NC

9 093 093 lognoimAl

4 079 079

2 100 100

9 000 001

9 0 62 0 (9

0 0 93 09?

9 079 OM

Normal

lognoimal

lognormal

lOQnormal

Noimal
Lognormal

0 093 09S Lognormal

9 000 097

9 0 39 0/0

9 092 000

lognoimal

Lognotmal

Noimal

Sum

Minimum

2 10E 03

1 TOE 401

4 BOEtOO
360E Ot

740E-OI
1 40E 01

290EtOI
770EiQ]
fl 70E Ol
600E4QO

1 ME 40?

460E40I

4 96E4Q1

320E401
400E40I
S30E*OI
3 ME 01

S70E40t

1 IDt 400
3MF4Q3

130EIDI
790E4D1

040E400
3 30Ei01
t 30E400

t 30E400
9 WE. 01

1 IOE-01
1 ME Ot

930E40I

200E4I
1 SOEOI

1 WE. 04

240F40I

340E402

1 10E.03

1 JOEiOO

200E*00
4GOEOI

930E40I

4 9SE 01

230EOt

4 93E Ot

2 ME 400

9 WE. 00

240EiOI

t 40E402

maiy SUIIiltci

M««n

587C-03

? !9Ei01
460F400
iMEOI

380E 01
267E400

7 17E.02
1 7IFi04
i 71F.OO

f 94E400
192E40?
3 WE <01

S84E401
467E40I

400E*OI
3BOE40I

08?E01
707E401

2 ?OE*00
6 I0E-403
2 t3E«OI

«23tt01
7 76C 400

902£<OI
2 20E400

t 30E*00
103E402

330E 01
395F-OI

I06E407
200EOt

t 7DE Ot
1 90E.04

647E.OI

JMC.02

1 91E.03

4 30E.OO
? OOF. 00

7071! 01

103E.02

60IEOI

3 4 4 E O 1

7 2tE-OI

302E400

668E401
427E.401

24AE402

M*»lmum

994F43

340b40l
4BOF<00

S60F-OI

'60E-01
1 40t401
4 SOEiO?

1 BOEt04
1 70FtOO
lOOEtOl

2 ME 402

720E.OI

7?OFiOI
7 ME 401
4QOE401

630E401
1 10E.OO

940E4O1
2 BOEtOO
1 60E404

40QE40I
690E40I

1 lOt 401

1 40E402
3 IDE 400

t 30E400

1 20E*O2
4 70E 01

1 30E«00

1 ME 407

?oor-oi
1 ME-Ot

2SOE4O4

6«OE«Ot

1 TOE 403

rME.03

7 30E400
7 OOF 400

1MF.OO

120Ei02
1 OOE400

4ME-01

1 30E«00
3 40E »00

1 64E402
1 TOE »02

3 IOE402

l-Teit

1 OCC-02

266E401
NC
NC

39IEOI

430E400

3 I9E<02
1 44E*04
1 40E.OO

883E.OO
I ME. 02

t41E402
005E401

0 36E401
NC

6 ME 401
03AEOI

10iE,02
7 671' 1 00
1 I3E.04

760E40I
1 14Et02

6 76E«OO
10CE407
76BE400

NC

lOOEiO?
633C-OI

1 26E400
1 t0E*07

NC

296EOI
2 I6E404
772E401

774E.02

323E403

232EtOI
NC

93IC4I

049E+OI

1 QBE 4 02

696(01

40flEX)l

68SE01
321E*00

1 02E402

ftOSEtOI

260C402

I4X Upper Confidence Limit

H Ten

I 79EOI
29IF«01

NC

NC

1 3BE*00

1 71E«01
1 J4E*03
1 ME 4 04

146E*00
099E*00

2 IOE«02
NC

OWE, 01

240E402
NC

NC

923E-01

1ME.O?
7 04EiOO
1 39F.04

206EtOl
tfllt'403
8 ME. 00

1 10E4X>2
NC

NC

NC

1 43E«02
tOW. 03

t 10E40?

NC

NC

220E404
90IE40I

759E.O?

307E«03

NC

NC
9 971 01

NC

NC

NC

6 94E 01

429EOI
91 IE -01

NC

2 76E<02
913E.01

295E402

UCL (b>

1 79EO1

291E.01
NC

NC

59IE 01
1 7IFi01

319E402
1 ME404

1 'OEiOO

B99E400
2 IDEtO?

1 4IE«07

60«E*OI
74QE407

NC

696E40I
036EOI
1 $OE*47
267E»4X)
1 39C404

26BE401
1 14E*07
886E.OO

1 10E402
760E400

NC

NC

0 33E Ol

t 20F.400
t HE 40?

NC

7 ME 01

220E404

7 7?E*01

7 39E lOZ

307C403

' 92E 02
NC
NC

9WEO)
24K.401

NC

NC

694EOI
4 WE 01

911E-01

NC

2 76E402
6 13E40I

260E407

Bile Concenlteilon (a)

94E43
91 E 401

«OE»00
ME -01

90E 01

40E40I
I9E403

WE 404

40EtDO
ME* 00

10E402

20E401
04E40)

20E.01

OOE'Ot
30E401
ME-Ot

40E4OI

17F+00
39Et04
6BE»0|
90F401

00E400
IDE 402

10E400
30E*00
WE. 02

JOE -01

26E*OO
HE 402

OOE-Ol

90E 01

TOE «04
72E401

S9E402

07E403

30E<00
OOE400
97E01
4IE401

51F»07

lOEiOl

TOE 4 02
94E 01

06E-01
11E-01

40E400

64E402
13E.01

700E402

SAISTATSrovl »1S\SOll SS T? SlfllS
DcccmbOf 29. 2000

Revision 0
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TABLE
SAMPLES USED IN CALCULATION OF SITE CONCENTRATIONS
T2 Surface Soil

Area Medium Sample Dale Collected
Beginning
Death <n>

Ending Depth
(ft)

T2
T2
T2

T2
T2
T2
T2
T2
T2

Surface Soil
Surface Soil
Surface Soil
Surface Soil
Surface Soil
Surface Soil
Surface Soil
Surface Soil
Surface Soil

DAS-T2-S1-0-0.5FT
DAS-T2-S2-0-0.5FT
DAS-T2-S3-0-0.5FT
UAS-T2-S1-0-0.5FT
UAS-T2-S2-0-0.5FT
UAS-T2-S3-0-0.5FT
UAS-T2-S4-0-0.5FT
UAS-T2-S5-0-0.5FT
UAS-T2-S6-0-0.5FT

4/iarcoo
4/1 aw o
4/1&TOO

11/12/990
11/12/99 0
11/12/99 0
11/12/990
11/12/990
11/12/99 0

0.5
0.5
05
0.5
05
05
0.5
05
0.5

SA1STATSrev1.xls\SOIL - SS T2 Data
December 29, 2000

Revision 0
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Page 21 ol 46

T.W«

Slt«Conctnb«tron S

A.«* Medium

T

OP
1

NJ
U1

t SuilKO Soil

SurfAt* Sol
Surfeco Ro-l

SurlAC* Sort

Suilaco Soil
Su'laco Sot

Suibco So-"

Sull«« Soil

SurlJtO Soil

Suilaco Soil

Surface So.f
Surl«« Soil

Su>!*c« Sort

Suilic* So.t

SudACO Sort
Su'ljco Sort

SurUco Soil
Surtaca Soil

SurUco So.l
SurtAca Soil

SorUco SoJ

SuifaKO Sari
SuiUco 6o.l
SuiUco Soil

SuiUce Soil

Suitaca Soil
SuiUco Soil
SuiUco Sort

SuiUco Sod
SurUc* Sort

SuiUco So-l
SuiUco Soil
SuiUce So.1
SuiUco Sort

Su'Uco fioil

SuiUca Sol
Surface Soil

SuiUco So-l

SuiUcc So-l
SuiUco £0,1

Suilaco Soil

SuiUco Soil
SuiUco So.)
SuiUco So-i

U.lhod

828OA

HERO

VOA

VOA

I'ESI
PEST

VOA
MEIALS

METALS
METAIS
METALS

VOA

METALS

SVOA

METALS
METALS

VOA

VOA

METALS
MFIAIS

METALS
Mfiim
PFSI
PtSI

PEST

SVOA
pesr

METALS
METALS
MEIALS
METALS

METALS
PEST

VOA

MTTIALS

MEIALS
SVOA

METALS

METALS
MtlALS
MHALS

VOA

VOA
MFTAIS
MF1A1 r.

Wi.pl.oWIII..'. Ttll (ot NormalHrM Summaiy SUIItlfc. flS* Uw>*i Conf(d*nc« t'mft
Numb* ol Number Numb*) ol
Samplti ol Ft«|o«ney 6*mpttt (Of

ComllhiMl UnHi An.rfwd CM 1 Mil ol MlKlhm Bt.ll.tle. Nwnil Lognwmtl O.I..H Dliiiibuilon Minimum MIMI M«bnum t-T.,1 M-T..I UCL (b) 8(1* Conc*ntf«tbn (c)

1998 ToUl TEQft'EMPCaiND ugfegdw 5

2.4 D uofcgdw 10
? DuUnon* (MEKt ug/hg dw 10

7-Hoianont uo*g rtw 1

4.4' OOF ugftgdw 1
4.4- DDT ug.*gdw 1
Ae«ton« u(>1ig <fw 1
Aluminum mgJVgdw 1
A/il«nony mft>Vu (Jn 1

Ationlc mgftg d* 1
Barium mg>gd* 10

Bffifona ug^gthw 10
Bciyiki'n mg<Yg tlw 10
W((? Elhv»ior̂ )f*i»i»l*IO ug/hg dw 10
C*dmhjm mg îg dw 10

Ctttum mgAgdw 10

C«rhon iftKriftda o(>Vg dw 10

CMoiobonitn* ugkg d« 10
Chiofn>um mgAg Oiv 10
CobJil mgAgd^ 10

Coppei mg/hgdw 10

DicnmbA ug^g ̂ w to
OtaMrtn ug/kg Ow 10
tn<toiu»»n fuHAlO ugVkg dw 10

Endrtn holoiw ug>g dw tO

Fhwwtlhvnft uoAO *+w <°
KoptacNof •potido uflAg dw 10

fion mQfkgaw JO
L«MJ mgAgdw 10
M*gn4tfum mg/Vfl dw 10

Mingarwio fngArg dw 10

Mvicury mgAg dw 10
Mol̂ oitythlw ugAg i'« 10

KtetiyVno tMorldo (UcNoiomolhAnol u0*g dw 10
f»totylricfnjm mg*(j dw 10

N*Vol mg<Vgdw 10
Ponlatfilo'Dftfionol uglig ihv 10

Potst*ym mgtg dw 10
Selenium mo*g dw 10

&ivCf mgltgtliv 10

talkum rngAg dw 10

0*ucn« ug<Vg dw 10

ri(Hotooth»no u^Vgrfiv 10
fan art urn "i()*0 rt** 1"
me moiVg dw 10

10% 1 NC NC NC 360E*00 i«E»00 3ME400 NC NC NC 360EMW
20.', 10 012 07« Lognoim*! 1 20E*01 1 816401 320E«01 ? iBCtOi ?? lF*OI ??1F.«Oi ?2lE«01

10'X- 1 NC NC NC 8MF*00 ««OE«00 «60E*00 NC NC NC «60E4<10

/O',. 7 0 BO 0 92 Nmmfll 8 ME-0? 304F. 01 5 B4FO1 4 2JE 01 7 OOF -01 4 2>fc-0l 4 7/fcOl
50V, 4

SO'-'. 10
100 '., 10
80'-', 10

100V. 10

1007. 10

10% 7

100 V. 10

10V, to

100% 10

100V< 10

10V. ?

10% 10

100% 10
1007. 10

IOOM 10

40Vr 4

»V, 3
40V. 4
70 'A 7
107. 1
«ox* a
lOO'/r tO

100% 10

IOO/. 10
1007. 10

100V, 10

50V- S

20V. 3
100V, 10

100V, 10

00 V, 10

100% 10

»'" 10

»>; 10
4d'f, 10

20V. 9

MV- 10
iw., to
100V. 10

)9l

78

84

91

83
94

81

§8

81

01

89

00

68
ft/

as
85

74

78
83

frz
NC

BO

A3
W

94

63

M

»8
75

80
Bi

*?
•i

80
88

87

87

71
00
5?

)88 Normal 1 20E 01 4I1F 01 9 33E 01 8 17f 01 501F*00 8 I7EO1 8 I7E-01

89 Notmjil 9 DOE 01 1 84E«00 7BOF.*00 22lEiOO 2*3C*00 7?1E»00 ?21EiOO

90 NOfmal %?5F«00 a 10E«00 I WE. 01 «86E<00 903E«00 B86E*00 BflBE.OO

92 Noimnl 1 »E»02 1 83E402 240E*O2 705E402 2 1tE<02 205E4QZ 20JE+0?

79 Nomal 2«E*00 283F.OO 300E»00 ?99£*00 NC 299E*00 29«4OO
88 Noimjl 4 15F 01 630EO1 940E01 7 39E-QI 7 >1EOI 739E-01 1 39€0t

67 Lognormal 900E«01 lOSEtO? 1GOE«02 I 17£iO? 1 I6L+0? 1 1BE<02 1 16E4Q2
94 Lognormk) 1 70E*00 2 MEiOO 480EtOO 33?E<00 349E*00 349E*00 349E4OO

91 Lognormri 470Ei03 S91E<03 fl 70E*03 & 7K«03 694E+03 6WE*03 694E*03

00 Noimal 2 HOE .00 ? ME 400 ?60E*4» 3 13E«00 NC 3 13E«OD 2«OEtOO
9? logoomul 240E«00 303E.OO 4 00 E. 00 32/EtOQ 3?Bt.OO 320E.OO 32flE«OO
83 LOQnormnl 1 (OfiOl 189E»01 490E+01 ?14tM)l 2S9Ei01 2S8E+XJI 2S9E<01
94 Noimal 495E*OO 70IEtOO 920E«OO 783E«OO 80IEtOO 783E«00 783EtOO
$9 logrwimiri 7 WE. 01 t 32Fi02 ?30Ei02 1 676*0? 1 «1Ft02 1 BIEft)? 1 81E402

81 Lognorir*! 1 70C«00 308E400 63SF«00 S87R400 2 SOEtOI ?3OE*Ol 8 3SE*00
87 lognormil B WE 02 5 76C O 1 MF*00 I 9JE.OO \ 44F*09 1 44E*09 t 50E*00

82 No(m*1 930F-0? JBlE-0 4SOE«t 4 70C-01 102E401 4 79E-01 4SOE4M

88 lognoimd 1 20E01 2MEXD 400E-01 3S2EO1 4 13E-O1 4 I3E4I 4 13E-OI
NC NC ««OE«OI 880E40 «80£<01 NC NC NC &BOE*01

92 lognaimtl 900EO2 ?«OF« 507t'Ot 395E 01 744FOI 744E-OI JOJE-OI
B4 Logty>rmal 1 |»«04 1 ME 404 220E«04 1 8lE«04 16iE*04 1 8SF.4Q4 1 BSE 404

93 Logno>m«l 4QOE«Ot 7 7BE«O1 1 20E<02 B83E«01 B49E«O1 949E«Ot 949E401
90 Noimal 3 20E 403 4 40E i03 5 ME 403 4 7 3E 403 4 7ftf 403 4 73E »<J3 4 73E *O3
92 Normal t WE+O? 30SE+0? SME«02 4 36F.i02 4 >2Ci02 4 ME*M 4 36E«O2

97 Lognotmal 3 10E-O2 825EO2 9 WE -02 7 5l£O? 809EO2 809E-02 809E-02
66 Normal 1 20E«OO 20flE<00 2 90E*00 2 '2E<OO 3 !6E*OO 2 72E«00 272E4OO
75 Lognopmal 1 SOE+QQ 2 20E»00 7 40C400 7 '8E+00 3 )9E*00 3 IBEtQo 240F<00
• 7 Loonoimal 350F-OI 503E01 B60EO1 BOOFXJ1 « 10EO1 8 10E-01 8 IOE«1

85 t ognormnl 1 30E .03 ? OOF 1 03 7 BOE*03 2 M£ .03 ? 48F«03 2 48E»03 ? 4BE403

fll Lognormol 5 50F 01 8 1BEO1 8 10EOI 6 701 Ol 6 72L 01 6 72E Ol 6 J2E 01

B8 LognoimAl ? 70t 01 394FO1 590t4l 4 £6f Ot 4 «;F 01 4B7E4I 4 87F-01
89 Lognoimai 5501 -01 8B4F-01 980E-OI 7 f,RF Ol 7 76F 01 7 76FO1 7 76E4I

8ft NormAl 2 30E400 2 B4F tOO 3 70E 400 3 03E tOO 3 D6E tOO 3 03E«OO 3 03E*OO

80 foenoimat ? f3FtOO 3S?t*W 8?OF<(X> 4 IIF+W 4 llft*00 4 ME (CO 4 IIE«00
00 Notmat ItOEtOI 2«4E<0> * iOE*Ot .l.l?E,oi 3<flE*Ot 3J?F*OI 332f«0t

SAISTAISmvl »ls\SOIL SS 11 Slats
Occembei 29. 2000

Rovision 0
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TABLE
SAMPLES USED IN CALCULATION OF SITE CONCENTRATIONS
Tl Surface Soil

Area

Tl

Tl

Tl

Tl

Tl

Tl

Tl

Tl

T1

Tl

Medium

Surface Soil
Surface Soil
Surface Soil
Surface Soil
Surface Soil
Surface Soil
Surface Soil
Surface Soil
Surface Soil
Surface Soil

Sample

DAS-T1-S1-0-0.5FT
DAS-T1-S2-0-0.5FT
DAS-T1-S3-0-0.5FT
UAS-T1-S1-0-0.5FT
UAS-T1-S2-0-0.5FT
UAS-T1-S3-0-0.5FT
UAS-T1-S4-0-0.5FT
UAS-T1-S5-0-0.5FT
UAS-T1-S6-0-0.5FT
UAS-T1-S7-0-0.5FT

Date Collected
Beginning
Death rttt

4/18/00 0
4/18/00 0
4/18/00 0

11/10/99 0
11/10/99
11/11/99
11/11/99

0
0
0

11/11/99 0
n/11/99 0
r/11/99 0

Ending Depth
(ft)

0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5

SAlSTATSrev1.x!s\SOIL - SS T1 Data
December 29, 2000

Revision 0
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Table
Sid Concentration 8*lecllon
Background Subiuitace Sol

Atee

Background

Backgiound

Background

Background
(V»ikgioi>niJ

Background
Background

LUckgiouml
Background
Dukurour-J
Background

Background

Background
Background

Background
Background
Background
Backo'ound

datkground

Background
lUct ground
Background

Background
Background

Background
Backgiounri
lUckgiound
Backgiound
BMkgtound

OTutkgiound

I Background
NJlachgtound

Medium

SobeurUce Sort

Subfttrtaco Soil

Sutouitaco Soil

SultJurlAca Soil

Subsurface Soil
Sutouilaco Soil

SuuiurlAce Soil
Suhiuriaca Soil

SubMjifaco So<l
SubMjrlaco Soil
Subaurlace Sod

Sul>*i(face Son
Suboitfaco So<l
Subtuifeeo Soil

Sobeurtac* Soil

Subaurfaco SON
Subeuilac* Soil

Subwrlac* So*
Subeurtac* Sod
Subturtac* Sod

Sulwuriac* Soil
Subavrfece So.l
Subaurtace Sod

Subwilacv Sod
Subaurfac* Soil

Subaurlace 8*4
Subwrlaoa Soil

Subauilftc* So-l
Subeurlaca Sort
SubeurlacM Sort

SubaurtK« 6*1
Subw'taco Soil

Method

8?00A

HERB

VOA

METALS
ME1A1S

ML1ALS
ME 1 Al .1

SVOA
SVOA

METALS
MfctALS
METAI S

METALS
SVOA

METALS
MEIALS

SVOA

SVOA
METALS

MEIALS

METAIS
MPT AIR

ucnn
METAIS

VOA

M6TALS
MEIALS
METALS
MfcIALS

MFIALS
MMALS

MM MS

Shaplto WMkV« Tail far NofmalNy<e, Summary Blelllllot »5% Uppei Confidence 1 1m 11
Number ol Number Number ol
Samples of Frequency GimpUt for

ConalHuenl Untie Analyied Delect i ol Del eel km SUUttrci Hoimal Lognormal Oelaiel Olitirbutkm Minimum Mean Me Minium l-Teil H Teal UCL (b) Site Concentration (c)

1998 loialTEO w/EMPCaiNO ugAgdW 3 100% 3 009 097 lognormal 1 60E-04 6096-04 1 556-03 t BGt-03 1 0gE*02 1 88E«0? t 556 03

2.4.S TP(9lve«) ugAgchv 1 33% 3 098 098 Normal 4906*00 S40E*OO 5006*00 « I76.OO NC 6 17E*00 4BQE*OO

Acciono ut>*g dw t 33% 1 NC NC NC 5 MF tOO 5 506*00 S SOEtOO NC NC NC 5 506*00

AHiinnum moAodw 3 100% 3 1 00 100 lognoimal 8406*03 10tE*04 1 20E*04 1 32C*04 1 52E*04 1 526 «0* i 2OE*04

Animony mg^gdiv 1 100% i NC NC NC 1 20E>00 1 20E.OO 1 206*00 NC NC NC 1 206*00

Aifcnc mc^Vgdw 3 100 X- 3 08? 004 Lognoimal 6 801 1 00 8 70E*00 1 20E«01 1 3&£tOt ?2?E«01 2 ?2E*Oi t 20k «01
fLirrum rng>g dw 3 100V. 3 O 96 098 Normal t 70E tO? t076 iO? ?OOF.*02 2 1?l *0? NC 2 126*0? ?OOE«02
Bcmo(a)ar.ihrKena uptgdw 1 «'/. t NC NC NC 260FtOI 2606*01 2eoE*Ol NC NO NC ?60E«01

D«n/o(g.ri.i)|>orytcine v&kgtt* 1 33V. 1 NC NC NC 340E«01 340E*01 3 401 *01 NC NC NC 340EtOt
Oorvt-um mg*gd* 3 10OV. 3 088 006 Normal 500LO1 6336Ot 7 206 O( 031F 01 lOOEiOO 0 31E Ol 7 JOE 01
Cadmium mgAgdw 3 100V. 3 085 099 Lognormal 1 IOEOI 3 44EiOO 090E*00 1 I56«0t 363E*20 363E»2rj 6 BOElOO
Calcium mg^gdw 3 1DO% 3 100 095 Notrnat 3806*03 007E«03 1 JOE* 04 1 ME*04 20Kt05 1 ME*04 1 206*04

Oiromlum mg/kgdw 3 100% 3 0/5 075 LognoinuU 1 .10E«OI 1 63E«O1 1 806*01 2 12E*01 2 52E«Oi 2526*01 1 806*01
Cnrytono uuAguV 1 13 M i NC NC NC 4 ?OEtO> 4fOEfOI 4 ?OE*OI NC NC NC 42OE+OI

Cobill mrjAgdw 3 100% 3 0 95 008 LognOrmal 040E*OO 8 976*00 7 70E*00 009E*OO NC NC 7706*00
Copper mgAgd« 3 100% 3 000 100 Lognormal 1 tOEiOt 773E*OI 1 80E*O2 2?OttO2 8OBE*09 808E*09 1 00E*O2
DioihylpMhalalo uoAfld* 2 67V. 3 003 081 Normal «»fc*OI 927E*Ot 1 106*02 1 36E«02 2376*02 1 386*02 t )OE*02
Fhjoianiti«no ugAgttw 1 33% 1 NC NC NC 4 20EiOI 4 TOEiOl 4 206*01 NC NC NC 4 206*01

lion moAudw 3 100% 3 0/5 075 Normal 1 406*04 1 676*04 I60E«04 208E*04 727E4O4 206E*04 1 806 *O4

load mg>Vg dw 3 100% 3 0 92 OH Lognormal 8 JOE 1 00 7 126*01 1 606*02 2 046*02 5 77E* tO 5 7}£ * 10 1 606 «02

Magncaum mgAgdw 3 100% 3 009 086 Noimal 3 106 »O3 4676*03 570E*03 6996*03 1 336*04 699E.03 570E+O3

Maneanoto mu^O dw 3 100% 3 0 89 089 Noimal 3 706 *02 4 006 *02 4 ?OE *02 4 456 tO? NC 4 456 tO? 4 20E t02
MCPr>|2X4<h1oro2met)v1pfionO(V)|vopan uoAgriw 2 67% 3 0 79 070 Noimal 1 20H03 2376*03 3006*03 407E<03 2 996.04 4076*03 300E*03

Mercury mgAgdw 3 1007. 3 0 94 0 99 lognoimal 4 106-03 2 00642 6 006-02 7 66F-O2 8 48F tOS 8 46E*05 8 00642
Mclhyteno cWertdo ( DC Mown 0lh ana) ugAgdw I 33% 1 NC NC NC t 40E+OO 1 40E«00 1 406*00 NC NC NC 1 40E*00
Mo ĵJonom moAgdw 3 100% 3 084 009 lognormnl 500EO 873601 1 SOEtOO t 79E*00 ?0/t*0) 2076*0) 1 MEiOO

Nickel mgAg dw 3 100% 3 0 75 0 7S Normal 1 606 tO t B7E+OI 2 006*01 2 266 tOt 2 446*01 2 266 +vi 2 MEtOI
Polaai-um mg*gdw 3 100% 3 009 000 Noimal 1 80E«0 2 106*03 230E*03 ? &5E «O3 2 70E*03 2556(03 2306*03
S4v*r mgAgdw 1 33% 3 O 75 075 Hoimal 5 ME O 893EOI 8 ME -01 1 ItE.OO 203E*00 1 ttE*OQ BBOEO1

Sodium mgAgdiV 1 33% 3 075 075 lonnormal 800E*0 1 77E*O2 4 106*02 5 176*02 1 826*07 t 02Et07 4 106*02
V«n*Mjrr> mgAgdw 3 3 tOOV. 3 075 075 Normal 2506*0 290ElOt 3 106 tOI 34It»01 375E*OI 346E*Ot 3 106*01
2nc maAgdw 3 3 100V. 3 0 IB 099 lognormal 420E*0 3216*02 7 706*0? 063E*02 1 676»H t 676*1) 7 70F*02

SAlSIAfSicvl ,ls«OII - S(l llnck Slnii
Dorcmhnr ?9. JOOO

novision 0
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TABLE
SAMPLES USED IN CALCULATION OF SITE CONCENTRATIONS
Background Subsurface Soil

Area Medium Sample Date Collected
Beginning
Derth mi

Background Subsurface Sol 8S-EE-04-3-6FT 1/26/00 3
Background Subsurface Sol BS-EE-20-3-6FT 1/24/003
Background Subsurface Sal BS-EEG-108-3-6FT 1/27/003

Ending Depth
(ft)

6
6
6

SAlSTATSrevl.xls\SOIL - SB Back Data
December 29, 2000

Revision 0
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TabU
6IU Conctntralton 8«l«e1lo

Bacfcjteund 6urt«C« Soil

Araa

Itockground
Background
Background
Background

Background

Background

Background

Backg/ounl
Background
Background
Background
BAckgiourri

Background
Background

Background
Background

Background
Background

Background
Background

Background

Background
Background

Backgiound

Hackground
Background
Background

aKkgiound
QPackgiound

| Bac*gr«"«l
f̂ rtground

Background
Bachg'ound

Background

Dackgiound
Background

Background

Background
Background

Backgiound

Background

Background

MMHum

SurlKt Soil
SurtacvSori
Surtaco So'
SurUco So<l

Surface Soil

Surface So«t

Surface Soil

Suitac* So<l
Surface Scxl

Surlac* So.1
Suriico Sori

Surlaco Soil
Suriaea>So<l

Sur1ac« Serf
SurteuSoil

Surtacc&oil
Surt»c*Sort

Suilaco Serf
Surf«»Sorf

Surfaca Sod

Surface Sol

Surface Goil

&urt*co Sou
Surface So*

Surtaco Sori
SurlauSod
GurfatW Soil
SurtauSod

Surfac* Soil
&urftc*Sori

Surfac* Sorf

Surlaca SoH

Surface Soil
Suriaco Soil

Sur1ac« So<1
Surface So.1

Surface So<l

SuiUc« Soil
Surface Soil

Surtaco Sort

Surlaco Sori

Surtac* So<)

M*thod

B260A
HEHO
VGA

PFST
PEST

MfTAtS

SVGA

MEIAIS
MET At 3

MFTAIS

SVGA
SVGA

3VOA
SVOA

6VOA
MFTALS

SVOA

METAJS
MrTfALS

6VOA

SVOA

METALS
METALS

SVOA
SVOA
SVOA

MFTA1 5

METAIS
MF.IA1S

METALS
HERD

HEflB
MEIALS

VOA

METALS
METALS

SVOA
SVOA

SVOA

METALS

METALS
(•CD

METALS

Shapiro- Wflka'a T«lt (or No«m.lNyt»
Number ol Nomb«i Numbtf ol
6«mplat ol Fivqueney StmpJti (or

Ceniinuwil UnHt An*lyi«d OalKli ofO*l*clkm «l«1l*tki* No*m»l

)99a Toitl TEO vW CMPC •• NO ppb 3 3 100%

2.4.9 TP(9rv»i) U(AO*v 3 3 100'A
2 Houwno o<^grt>» 3 i 337,
4.41-OOE uo*g*w 3 1 33V.

M1 DOT ugAgAv 3 t 33%

Mumlftum iry\g dw 3 3 !»>/.

Anlh(»c»tio uffVfl dw 3 1 33V.
Antvnony mg\g drt 1 1 100%

Ar»oric mgA0 <lw 3 3 100V.
Banum mgAg rt* 3 3 IOOV.

Bonro(a)Antuv*no "(Ao ** ^ ? 87V.
Bonro(a}pv)eno ii(AO ( ^ 3 7 6 7 V >
Ooo/o(b)fluo(«nth«no ug/hg Jw 3 ? 67'/.

D«nro{g,h.t)pory4«no ugAg dw 3 2 67%
BonfofhtiVMianlhtn* ug*g oV 3 2 17V.

BarvlKjm m^gdw 3 3 100%
t»l(? Eihtti«v>t)(itt)MlBla ug^gdw 3 2 67%

Cadmium mg/kg dw 3 3 1007.

CAMum mgAg dw 3 3 100%

Caitmolo uoAg uW 3 1 13%

Chiy»»no u0«gdw 3 2 fl7%

Cobalt mg^Vg dtv 3 3 IOOV.

Coppoi nx>*g dw 3 3 100%

DtOlrtylpri|rujl«lff ugrttg d w 3 3 100%

DintjuWphihatat* ugAgdw 3 7 8JV.
Fluoramhano ugVkg dw 3 ? 67%
Iron ingAg dw 3 3 100%

l«ad meAgdw 3 3 100%
M*Qna*um mg4g dw 3 3 100%
M*ng*r*M mgAg dw 3 3 100%
MCPA|(4-cHofO?*T,c*.y^«nc«Y)*COl̂ * ug/VgoV 3 3 100%

Mcicury mgAig dw 3 3 tOO'A

MolhyVno cHorlJo (O(NoiOfncihnno) ug^g dw 3 2 07V.

MotyliVnum mg/kg dw 3 3 100%
N-U»| mo>gdw 3 3 100%
P*nHtM<K«*icno* uo>g <tw 3 ? 67%

Ph»nwt1ri(t«0 u9^9 < ^ 3 2 6 7 %

Pvuni uft*g<ta 3 2 67V.

S<voi rr>g*gd* 3 2 67V.

Sodium mg/Vg <Jw 3 1 33V.

toUlfcn* ugAgdw 3 2 67V.

lint mg4g dw 3 3 MX)'/*

0 77

OS7

094

ore
076

ou
NC

NC

OM
og4
OM

013

too
100

097

099

0 7 7

004

080

NC

066

OH

097

075

06)

093

069

096
OM

060

076

099
067

0 94

1 00

oes
OBO

094

097

0 7 7

070

095

Loffnotmri

067

093

093

070

076

097

NC

NC

100

OM

1 00

007

100

1 00

093

too
079

OD6

069

NC

000

100

100

075

006

099

092

100

097

001

0 77

1 00
097

097

100

069

083

099

1 00

00?

099

099

0*U*«tCHll<feullon

Lognornifll

Normal
Noimal

lognormai

(ognoimal

Lognoim«l

NC

NC

Loyioimal

Normal
lognormil
lognormai

Lognormai
Lognormai

Normal

Lognormai
LognoimM

Lognoimai
Lognormai

NC

Lognoimit

Lognopmai

Lognotmd

Normal

Lognotmtl
lognoimat

Lognoimal

LognormM
lognormai

Lognormai

Lognormai

lognormai
Lognormai
Lognoimit

Normal
lognomiM

Lognormai

lognormal

Logngrtnal

Lognonnal

Lognormul

Lognormaj

6umm«y 6lalltlk«

Ukihnum

4 77EO3
580E*00

t 45EtOt
JOOE+OO

700C.OO

6 IOE«03

flOOEiOl

1 90E*00
«60E*00

1 10E«02
7 JOEtOI
600Et01

6 WEtOt
4 MEtOt

«OOE«01
4 WE -01

tOSEtO!
520E-OI

4 OQE«03

320E«0>

970E.OI

5 ME (00

3SOE«01

OOOE«OI
1 OSF «0?

1 13£t02
1 ME* 04

2 40E«01

3»E*03

390E*02
430Ei03

4 40E 02
1 70E*00

7201: 01

1 MEiOl

1 OOEt02

1 13E.02

325E^>1
500E+01

t OOEiOl

620EIOI

M*.n

lflf-02
ME +00
6SE+Ot

O«E.OO
06E.OO

??C«04

ME, 01

90E-00
57EiOO

02E«02
?OFt07

33EiOI
BiEiOl

3SE»OI

04Ei02
43E01

61E«02

32E*00
ME*04

20E«01

3Jf<02

77E«00
OSE.O?

33C*OI

ME < 02
SIEiO?
90E«04
?SE*01

9JE.03

42Ei02

75£i03

67E42
69EtOO
016(00

8DE.02

1BF<02

75F.-01
2C8E.O?

flOOFiO?

404Li02

U«tUnum

1 77E-0
1 tO€+O
ISOEtO

200E40

1 70E+0
1 90E«04

flOOE.OI

1 WE 400

1 30E401

235E402
1 70Et02
1 ME 402

1 10E*02
620E40)

1 40E402

t IQEtOO
260E*02

9 40E400
400E404

330E*01

200E<02
l04E»Ot

1 90E*02

1 10E«02
?40E*02

4 40E402
? WE «04

1 ME 402

1 70E404

1 33E*02
1 30E«04

1 40E-OI
1 20EtOI

1 40E400

290E4O2

3 ME 4 03

t lOEtOO

7 ME 40?

1 7lE<03

620E402

l-Tcil

2J3E-01

13IF*0
1 9iE40
?SSfc*0

2 )«E.O

222E40

NC

NC

1 MEtOl

2 90e «07

1 99E*02
1 76E402

2 19E402
1 00Ei02

1 73E402
1 30E4OO

3 17E402

120E*OI
507E404

NC

730E402

1 19E401

23/E402

t 42E.02
2 ME 40?

437E402
279E404

227E402
? IOE404

576E*02
t ME404

1 70E-01
1 ME 401
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TABLE
SAMPLES USED IN CALCULATION OF SITE CONCENTRATIONS
Background Surface Soil

Area Medium

Backgraunc Surface Soil
BaCKjrourtc Surface Soil
Backgrounc Surface Soil

Sample

BS-EE-04-OO.5FT
BS-EE-20-0-O.SFT
BS-EEG-108-O-O.SFT

Date Collected
Beginning
DeothOt)

1/26/000
1/24/000
1/27/000

Ending Depth
(ft)

0.5
0.5
0.5

SA1 STATSrevI .xls\SOIL - SS Back Data
December 29. 2000

Revision 0
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TABLE
SAMPLES USED IN CALCULATION OF SITE CONCENTRATIONS
Combined Surface Water

Area

Combined

Medium Sample Date Collected

Surface Water SW-BPL-S1 10/5/99

Beginning
Depth (ft)

Ending Depth
<m

Combined Surface Water SW-BPL-S2 10/6/99
Combined Surface Water SW-BPL-S3 1076/99
Combined Surface Water SW-CSF-S1 10/7/99
Comonea Surface Water SW-CSF-S2 10/7/99
Combmei Surface Water SW-CSP-S3 10/7/99

SAi STATSrevl ,xls\SW • Combined Data
December 29, 2000

Revision 0
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Mî ilmû  (TM>\9 HM
tWiH nirjVg J™

Cotiuum m»>gdw
SA«t mgVgdw
TM«IDt9*rKC*it<in mg,\g<tw
ToutPCHi u0>g<hv
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TABLE
SAMPLES USED IN CALCULATION OF SITE CONCENTRATIONS
Combined Sediment

Area

Combined
Combined
Combined
Combined
Combined
Combined
Combined
Combined
Combined
Combined
Combined
Combined
Combined
Combined
Combined
Combined
Combined
Combined
Combined
Combined
Combined
Combined
Combined
Combined
Combined
Combined
Combined
Combined
Combined
Combined
Combined
Combined
Combined
Combined
Combined
Combined
Combined
Combined
Combined
Combined
Combined
Combined
Combined

Medium

Sednnem
Sediment
Sediment
Sediment
Sediment
Sediment
Sediment
Sediment
Sediment
Sediment
Sedment
Sediment
Sediment
Sediment
Sediment
Sedvnem
Sediment
Sediment
Sediment
Sediment
Sediment
Sediment
Sediment
Sediment
Sediment
Sediment
Sediment
Sediment
Sediment
Sediment
Sediment
Sediment
Sediment
Sediment
Sediment
sediment
Sediment
Sediment
Sediment
Sedimem
Sediment
Sedimem
Sedimem

Beginning Ending Depth
Sample Date Collected oeathim m)

BPL-ESED-S1-0.2FT 10/6/99 0 0.2
BPL-ESED-S2-0.2FT 10/7/99 0 0.2
BPL-ESED-S3-0.2FT 10/6/99 0 0.2
FASED-BPL-S1-0-10IN 2/3/000 10
FASED-BPL-S2-0-10IN 2/3/00 0 10
FASED-BPL-S3-0-8IN 2/3/00 0 8
FASED-BPL-S4-0-10IN 2/3/00 0 10
FASED-BPL-S5-0-9IN 2/3/00 0 9
FASED-BPL-S6-0-11IN 2/3/000 11
FASED-BPL-S7-0-9IN 2/3TO 0 9
FASED-BPL-S8-0-9IN 2/3/00 0 9
FASED-CSF-S10-0-9IN 1/12/00 0 9
FASED-CSF-S11W-0-10IN 1/12/00 0 10
FASED-CSF-S12-0-15IN 1/1 2/00 0 15
FASED-CSF-S13W-0-15IN 1/12/00 0 15
FASED-CSF-SUW-0-15IN 1/12/00 0 15
FASED-CSF-S15W-0-28IN 1/13/00 0 28
FASED-CSF-S16-0-23IN 1/13/00 0 23
FASED-CSF-S17W-0-16IN 1/13/00 0 16
FASED-CSF-S18E-0-14IN 1/13/000 14
FASED-CSF-S19-0-13IN 1/17/000 13
FASED-CSF-S1E-0-8IN 1/11/000 8
FASED-CSF-S2-0-7IN 1/11/000 7
FASED-CSF-S20-O-12IN 1/17/000 12
FASED-CSF-S21-0-13IN 1/17/000 13
FASED-CSF-S22E-0-20IN 1/17/000 20
FASED-CSF-S23-0-15IN 1/17/00 0 15
FASED-CSF-S24W-0-13IN 1/17/00 0 13
FASED-CSF-S25E-0-10IN 1/18/00 0 10
FASED-CSF-S26W-0-131N 1/18/00 0 13
FASED-CSF-S27E-0-16IN 1/18/00 0 16
FASED-CSF-S28-0-10IN 1/18/000 10
FASED-CSF-S29W-0-10IN 1/18/000 10
FASED-CSF-S3E-MIN 1/1 1/00 0 6
FASED-CSF-S4-0-7IN 1/1 1/00 0 7
FASED-CSF-S5W-0-10IN 1/1 1/00 0 10
FASED-CSF-S6E-0-10IN 1/11/000 10
FASED-CSF-S7E-0-11IN 1/11/000 11
FASED-CSF-S8-0-15IN 1/12/00 0 15
FASED-CSF-S9-0-11IN 1/12/000 11
SED-CSF-S1-C.2FT 10/7/990 0.2
SED-CSF-S2-0.2FT 10/7/99 0 0.2
SED-CSF-S3-0.2FT 10/7/99 0 0.2
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Subwi'laca Soil
Sotmjiliuj So<<

$4jt*uilaT« Soil
SubJudato Soil

Subsuff«C« Serf

Subviriaco Soil

Sobaurface Sod
•kihmirfara tad
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METALS

METALS
METALS

VGA

SVOA
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METALS
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4.4- ODE u»>0<nv

Ac*lane i>a^0 *"
Atumnum mg4g dw
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Oerium mgAg dw
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Ben«Xe)pyt«ne u^g*-
B*nio(b)lluoi*nl>Mno U^>\Q <t*
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TABLE
SAMPLES USED IN CALCULATION OF SITE CONCENTRATIONS
T7 Subsurface Soil

Area Medium Sample Date Collected
Beginning
Dentil m)

Ending Depth
(rl)

T7
T7
T7
T7
T7
T7
T7
T7
T7

Subsurface Soil
Subsurface Soil
Subsurface Soil
Subsurface Sol
Subsurface Soil
Subsurface Soil
Subsurface Soil
Subsurface Soil
Subsurface Soil

DAS-T7-S1-3-6FT
DAS-T7-S2-3-€FT
UAS-T7-S1-3-6FT
UAS-T7-S2-3-6FT
UAS-T7-S3-3-6FT
UAS-T7-S4-3-6FT
UAS-T7-S5-3-6FT
UAS-T7-S6-3-6FT
UAS-T7-S7-3-6FT

4/20/003
4/20/00 3

11/19/99 3
11/19/993
11/19/99 3
11/19/99 3
11/19/99 3
11/19/99 3
11/1 a/99 3
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METALS
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Afurnnum mg/hg dw
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A/WrtC n>8*9 u*
Barium mgAgdw
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459E.02
t«Ei02

345EtOO
430E»00
238E40t
3?2EtOO
B7.BE40t

fci

Menlmum

3 ME 400
1 60tt02

4 90E40I
4 OOE.01
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NC

207EO1

9 ME -01

7 03E.O)
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ME 400

69E.OO

20E402
ME 400

B8E402
46E*0?

03E402
DIE 40?

WE-02
KEfll

6SE.O2

23EOI
QBE .04
2SEt02

BIE4O1

BlE.02

29E400
))EiOI

40E01
4SE+02

20E*0?
WE 01
WE 403
t IE 402
68E402
see .04
40E402
58F i03

7 IE 402
40Ei03

SiE.OJ

90EO1

ME 01

WE 401

97E+01
SiE*02

SOE.01

«3E.03
XE403
25E402
47E400
30F400
82E40I
7SE.OO

4iEi02

SAISTATSiovl iWSOII • Sn TSSInis
December 29. 2000

Revision 0
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TABLE
SAMPLES USED IN CALCULATION OF SITE CONCENTRATIONS
T6 Subsurface Soil

Area Medium Sample Date Collected
Beginning
Depth (ft)

Ending Depth
m>

T6
T6
T6
T6
T6
T6
T6
T6

Subsurface Soil
Subsurface Soil
Subsurface Soil
Subsurface Soil
Subsurface Soil
Subsurface Soil
Subsurface Soil
Subsurface Soil

DAS-T6-S1-3-6FT
OAS-T6-S2-3-6FT
DAS-T6-S3-3-6FT
UAS-T6-S1-3-6FT
UAS-T6-S2-3-6FT
UAS-T6-S3-3-6FT
UAS-T6-S4-3-6FT
UAS-T6-S5-3-6FT

4/20/00 3
4/20/00 3
4/20/003

11/18/99 3
11/18/99 3
11/18/99 3
11/18/993
11/18/99 3

SAlSTATSrevl .xls\SOIL - SB T6 Data
December 29, 2000

Revision D
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Table

611* Concentration Selection

T6 Sub*urU<

Area Mwthim

TS Sub«uilac« Soil

TS StH«urfa« So-t

TS Subftjifeco So'l

TS Subwrlacq So-l

TS SuU»wil*eo Sort

tS SuutuiUca So4

TS Sutnuriaco Sort

IS Subtudac* So>l

TS Subaurtaco So-l

TS Sub«uifjieo SoJ

TS Subaurtac* Soil

TS Subtuilaco Soil

T Subeurfac*. Soil

T Subsurface Soil

1 Subaurlaca So>l

T Suusuilac* Soil

1 Subaudaco Sori

1 Sub*ur1ac« Soil

T SubMHato Sort

TS SubMirlKo Soil

T» Sutttur1ac« Sort

r j Subwteco Sorf
TS Swbaurlaw So.)

TS SubwiUco Soil

TS Subwriaco Sort

TS SutnurlMo So)

TS Subwriac* Soil

DO TS Subaurlato So-l

| TS Subaurlaca Soil

LU T5 Subsuifaco Sort

\O TS SulMuilacoSoil

15 SuMMilMo So<i

Matfiod

8200A

Hfnn
VOA

VOA

METAI S

METAIS

MF.TALS

VOA

SVOA

SVOA

METALS

SVOA

METAIS

METM S

METALS

METAIS

METALS

SVOA

SVOA

MFTAI S

MFTA1S

MF f « 3

METAIS

HERB

HERD

METALS

MCTAIS

METAIS

METALS

METALS

VOA

METALS

MtlAJLS

Number of Numtrtt Hum

Bamplai of Frequency Samp

Conillluenl UnlU Aniryiad OalMla o* Oil Ml ton Slat

1990 Tool IEO wJ EMPCaiNb ugAgttw

7.4 DO u040i>w

2 l\ii*«e.io|MFK| "pAgd"

Ac clone U9^>0 dw

Aluminjin mgAg dm

Aliens mgAgdw

Btnum mgAg dm

Doniene ugAgdw

Uanio{U|t)jofan1hono ugAg dw

B«olO(g.h llrvrytonrj ugAg dw

Beryf urn mg/hg dw

b«2 Elnv*o>y4)nh*alAta ugAg dw

Cadmium mgAg dw

Chromium mg/hg Uw

CobaU mgAg dw

Cotxwr mgAgdw

Obonio^a.njvilNiocno U0A0 dw

Ch n OCVf*ilh»Ulo ugAg d.v

lndonoO-2.3 <rt|nrten« "»*9 ***

LeaJ mgAg dw

MAflne»'um mgAgdw

MjApineu nig/kg dw

MCPA uflAgdw

MCPP ugAg dw

Morcvry mgAgdw

Molybdenum mgAg dw

Mchel mgAgdw

Polaitmm mgAg dw

Sotfum mgAg dw

ToKttrto ugAgdw

Vxnadium mgAg dw

Z*\c mgAo dw

Shapiro -WlltrVt Tail for NoimalKy(a)

tMIOl

as rot
•lloa Normal

? IOOK 1 00

1 1 1% 0 6?

1 11% NC
1 MV. 044

9 IOO'-. 0 91

9 100% 0 97

9 100% 0 09

1 1 1%

1 1 1%
1 11%

NC

NC

NC

9 100% 0 04

S 56% 09>

9 100% 091

9 100% 0 93
9 100V. 09?

9 100% 0 6 1

t tt% 066
1 U'/V O91

9 100% 0 04

9 100% 095

9 100% 0 96

1 11% OS0

2 ?2V. 06!

9 100% 063

6 19% 0 93
9 100% 001
9 100% 0 67

3 U% 0 06
1 11% NC
9 tOOV. 0 00

9 IOO'/.. O 03

Loffrtotmal

1 OO

069

NC

OM

09S

096

063

NC

NC

NC

066

007

091

096

093

06S

066

092

066

067

096

066

06S

004

094

Oil

090
001

NC

092
OH7

Oataial DtilittHiKon

Normal

lognormal

NC

lognormiJ

Lognormat

Lognoimtl

Normal

NC

NC

NC

l.ognormal

Normal

lognormAl

Lognormal

lognormd

Lognormal

lognormaf

Lognormal

Lognormal

Normal

Normal

Lognormal

Lognormal

Lognormal

Lognoimal

Normal

lognormal

Lognormal

NC
tognotmal

LOQnormal

Sum

Mlnbnum

700E-O6

42SE400

t 30E«01

263E*OI

360E403

3SOE+00

930E*01

960E-OI

7 WE. Ol

3MEt01

2«OE4I

asoE.oi
640E-02

730E400

390E^OO

S 70E.OO

4 6SEiOI

900E40I

900Et01

620E»00

2 ME 403

t 40E402

100£«03

1 OOE403

I.OOE42

t 70E«I

1 20E*Ol

930E.02

440E*OI

t 60E<00

1WE.01

3 ICEiOl

mary SlaiUlfct

Mean

10EO5

96EtOO

WE. 01

21F.01

96E403

9IE<00

70E«02

ME -01

50E»OI

OOE401

73EOI

*7F*0(

24E-01

70E40)

03E«00

?OE<00

B6E401

BIFiOl

HEiOO

47E«03

39E402

24E403

49EtO3

OE4?
97E41

39E40I

23E<03

JW.OI

eoEioo
ME 401

96E*01

Maximum

3SOEOS

7 70E4OO

1 X)E.OI

1 40F4O?

9 ME «03
640F40Q

? (OEtO?

960CO1

7ME*01

300E«OI

S60E41

1 TOE 40?

340EO1

200E401

6 IOC 400

160EiOl

t lOEiO?

1 13( 40?

1 IDEtOI

MOE.OJ

320E*02

?30E«03

290E403

I60E42

4SOEO)

t 70E+01

1 ME 403
160E402

1 ME 400
260rii01

S60EtOI

l-Taal

109E04

S61E400

NC

649E40t

721E403

S49E400

1 94E<0?

NC

NC

NC

430FO)

1 09E«0?

263E-OI

t 4SE40I

SSIE4OO

t I7E401

104t*0?

I03E402

93lE<00

636E<03

2 77E402

1506.05

1 99E403

393EO2

3S9E01

IS?EtOI

t 42E403

1 07E4O?

NC

2 1SE»01

4 S B E ) O t

9SK Upe«r C«nlMenea LlmH

H-lail

NC

S60F<oo

NC

62.1E.Ol

75BF403

5 WE. 00
?06E40?

NC

NC

NC

4 S1E 01

1 I3F402

3 ME -01

t S3E40I

SS7E«00

1 76E401

NC

NC

9S3E400

694E403

292E402

1 4AF<03

709E403

449E-02

38IEOI

1 S3C40I

1 45E.03

1 I7E<02

NC

221E401

46CE401

UCL (b)

I09E44

SME»00

NC

623E4O)

? see .03
SGOEtOO

1 94F.02

UC

NC

NC

4SIEOI

1 09E.O?

336E-01

1 S3 *OI

SS7 100

1 26 401
641 401

NC
NC

OS3E.OO

« ME 403

277E*O2

1 48F.03

209C403

449E-O2

360E4I

1 ME 401
1 4SC<03

1 17E40?

NC

771E40I

4 66F4OI

9H* Concanlt atlon (o)

»EX>5

ME +00

30E*01

?3E*01

58E40i

ftOE.OO

94E40?

eoEfli
WE. 01

OOE+01

ilEfll

0»E*0?

36E41

S3E401

(7E400

26E401

4lE*Ol

19E«07

13E«0?

53F.*00

ME*03

77E*03

40F*<U

09E403

49EO2

I6E41

S2E40I

4SE403

I7E*O2

ME tOO

21E«01

MEtOl

SAISTATStcvl »I9\SOII SBTSSInls
Docombei 19. 2000
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TABLE
SAMPLES USED IN CALCULATION OF SITE CONCENTRATIONS
T5 Subsurface Soil

Area Medium Sample Date Collected
Beginning
DeotMft)

Ending Depth
(ft)

T5
T5
T5
T5
T5
T5
T5
T5
T5

Subsurface Sal
Subsurface Soil
Subsurface Sol
Subsurface Soil
Subsurface Sal
Subsurface Soil
Subsurface Soil
Subsurface Soil
Subsurface Soil

DAS-T5-S1-3-6FT
DAS-T5-S2-3-6FT
DAS-T5-S3-3-€FT
UAS-T5-S1-3-6FT
UAS-T5-S2-3-6FT
UAS-T5-S3-3-6FT
UAS-T5-S4-3-6FT
UAS-T5-S5-3-6FT
UAS-T5-S6-3-6FT

4HS/003
VIS/003
4/19/00 3

11/17/99 3
11/17/99 3
11/17/993
11/17/99 3
11/17/99 3
11/17/99 3

SA1STATSrev1.xJs\SOIL - SB T5 Data
December 29, 2000

Revision 0
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l.blfl
811* Concenli*lton Selection

T48ubmrfac«ao1l

Arc* M*dlum

14 Subtuifaca Sol

14 SJnuiMco Sot

T4 SJnutUco So*

14 Subiuftaco Sol

14 Sub»urt«C Sol

T4 SubiurUco S-M

T4 Sii>»urf»co Sol

T4 SiiituifKO So*

T4 SubiurUea Sol

14 Subiurfaco Sol
T

T

I

T
T

T
T

I

T

T

T

T

T

T

T

1

T

CO T

I T

-^ 1
— * 1

T

f

1

T

I

T

T

T

T

T

T

T

T

t

]

f

I

T

f

|

SiirturUco Sol

SiinuiUco Sol

Suhiurlua Sol

SUblu<*«co Sol

SUiluriaoo Sol

Sii)lud«iC4 Sol

StMuiljca Sol

SuUiurfaco Sol

SiiiwUea Sol

Stiiiuffara Sal

StJiiurlac* Sol

Subiuriaco Sol

Sut>turf*cQ Sol

Suhiuri*c« Sol

Subiurtaco Sol

S Jugrtico Sol

SuhiuiUco So*

SubtutlK* Sol

SdwrtKa Sol
SiDiurtaco Sol

Siijiudaco Sol

Siiiiurtaco Sol

Siijiurtico Sol

Subiudxo Sol

Subluilaco Sol

Subjurtaco So*

Subiuilwa So*

SubimUco Sal

Subturtaeo So*

SuLiuitaco Sol

Subtuilaco Sol

SuLimlaco So*

Siiiurf.co Sol

SllllurlKO Sol

Subiuilaco So*

Siliiurfaco Sol

SUbllNlaCO So*

Subiuriaco Sol

Subiurtaco Sol

Sublurtsco Sol

Sulituilaco Sol

SJiiuflaco So*

M*th«d

HERB
VOA

SVGA

SVOA

SVUA

VOA

MFTAlS

SVOA

METAIS

METALS

SVOA

SVOA

SVOA

SVOA

SVOA

MLTALS

PFST

SVOA

METALS

METALS

SVOA

METALS

SVOA

METAIS

METALS

PEST

SVOA

SVOA

PEST

PEST

PCST

SVOA

SVOA

SVOA

MCIALS

Ml TALS

MfTALS

METALS

METALS

PCSI

ME 1 AL S

SVOA

METALS

SVQA

SVOA

METALS

SVOA

METALS

VOA

PCO

MEIALS

MFIAIS

6hapk9-WI<kt't TMIfot

Numbet ol Numtm Number ol
StmeUi of Fitqutncy SarnplM lot

CenalHu*nl Unni Analyi*d DtlMlt of (Mnllon tUllllfet Notnul Logno/m.l D*

2.4.5 TP (Slvoi) ugAg dw 10 1 OX 1 NC NC

7 flulanano (MtK| ugAg dw 10 1 OX 1 NC NC

2 Molhy4njfrf.|tM>0'tt ugAg riw 10 1 0". 10 0 72 0 79

Acttia|*ithono ugAg dw 10 I OX 10 0 39 0 47

Aconaphlhyfeno "9*9 d* 10 1 OX 10 0 40 0 49

Aeolono ugAg dw 10 S SOX tO 0 60 O 86

Aluminum mgAg dw (0 10 IOOX 10 091 0 9?

Anlhucono ugAg dw 10 2 TOX tO 0 37 0 SO

AP tonic mgAg dw 10 tO IOOX 10 0 89 0 8V

Banum mgAg dw 10 10 IOOX tO OB 0 89

Qon;o(a)BMhiawa ugAg dw tO 4 40X 10 03 0 SB

0>n/o4ii)py(on*- UflAg dw 10 1 IOX 1 0 0 3 0 42

BonfO{b)fluO"nlhono "9*0 ** lo ' I0* lo ° 3 ° *?
B«nio<Q.h.i)pcryttno ugAg dw 10 ? 20X 10 08 0 78

Bonio(l()fluor*nihm ugAg dw 10 1 IOX 10 0 37 0 42

Boî iun mgAg dw 10 10 100X 10 0 93 091

bot» Ol 1C ugAg dw 10 I 10% 1 NC NC

bk(2-Ettî hory1}philt*liio ug^g dw 10 1 20 X 10 0 37 0 St

Cirtmium mgAg dw 10 7 70X, 10 0 89 0 9?

Cikium mgAg dw f 0 (0 IOOX 10 O SO 09t

C«tlM/ofa ugAgdw 10 I IOX 10 040 046

Chrommii fngAg dw 10 10 1OO% 10 097 0 88

Ctwyiono U*Vg dw 10 4 40% 10 0 37 OS*

Cobalt mgAg dw to 10 100X to 0 92 0 92

Copftoi mgAg dw IQ 10 100% 10 0 83 0 98

dell* OHC ogAg dw 10 2 2OX 2 1 00 i 00
0*»n/o(».h)«nthi«cciW ugAgdw to I IOX 10 037 0 44

Dl>on»ii»*n ug*g Jw to 1 IOX to 0 39 0 48

OtoUffa ug*g Ow 10 t 10% 1 NC NC

bndoiullan | ill) to ug*g dw iO t tox 1 NC NC

f mfcin htlono ug^g dw to 1 tox 1 HC NC

CluorAnlheno ugAg dw 10 3 30V> 10 0 37 O SO

fluarcno ug*p dw 10 t IO7. 10 0 38 0 4S

lrvterMXI.2.a-rd)f>v'fna ugAg dw 10 t 10% 10 0,17 043

don mgAg dw 10 10 IOOX tO 0 DO 0 9?

load mgAg dw 10 10 IOOX 10 0 St 068

Mjgnoiium mgAg dw to 10 IOOX 10 0 9S 0 96

MangAnau mgAg dw 10 10 (00% ID 0 02 0 89

MoiCWY "9*9 d* 'O * 6°% 10 ° •* 0 W
Moiho«VcNor pjgAg dw 10 1 10% t NC NC

MolylMfCfUvti mgAg dw 10 10 100% 10 0 93 0 96

Niphlhilcno ugAg dw 10 1 IOX 1 NC NC

Nxfcd mgAg dw 10 10 IOOX 10 091 0 03

PanlactitorcptioncJ ugAg dw 10 S MX 10 071 O 77

Phonifilhiono ^9*9 dw 10 3 MX 10 037 0 S3

Polatcium mgAg dw 10 10 IOOX 10 0 B7 0 90

Pyiono U>*9 dw 10 3 30X 10 0 37 0 48
Sodiim mgAg dw 10 4 40X 10 001 0 flS

ToKttno ugAg dw 10 1 10% 10 079 0 85

loW PCOi UftAg dw 10 S SOX 10 0 S7 0 63

VArudiixn mgAg dw 10 10 IOOX 10 0 92 0 B?

7nc rmfca dw 10 10 IOOX 10 06? 0 79

Noimillly{») Summary SUlUllct ISV. Upptr ConfMtnct Limit

UMI CNaltlbullon Minimum MMH Mttlmum l-Ttll H-T«»l UCL (b) in* Conc«nlr«llon (o)

NC I SOEiOO 1 SOEtOO 1 SOE*OO NC NC NC 1 506 1 00

NC S 70E<00 S 70k40Q & /OfctOO NC NC NC S 70E«OO

logrwitnal 900r.«01 IO7C«O2 \ 6OE+02 1 18E*0? t IOC* 02 1 !8CiO? I tBE*0?

lognomtal 900E*01 1 9tE<02 1 OOE*03 3 5SE«0? 3 IOEi02 3 IOL«0? 3 IDEiO?

Logno'mal B OOEiOl 1 03E+02 7 20E«02 ? 76E*0? 2 47E<02 ? 471 .0? ? 47f *02

Lognoinul 7 20E*00 S 16E*OI 220E*02 8 70E*01 t 18Et02 1 18E«0? 1 1BE»02

No«mjl 330C*03 8 17E«O3 900E.O3 732E»03 7 BflE.03 7J2E*O3 732C403

Lognoimal S80E«01 8 27E«02 S40E«03 1 60E*03 1 64Et03 1 64E«03 1 64E*O3

logwrnal 330t*OO 482E40O 600E«OO S38E*00 SS1F400 SSlF.OO S51F400

Nomxil 8 7SEtOt t SSEi02 2 tOE<02 t SOE.02 1 92Ei02 1 80E>02 I BOEi02

Lognoimal 3 30F.OI | 2BEi03 1 ?OE»W 3 4fiE«03 S BOE*03 S WE -CO S tWF.03

lognocmal 4 73E«Ot 6098*02 SeOT«03 1 63Et03 1 92E*03 1 B?E«{U 1 92E*03

Lognwmal 9 OOE*0 1 07F+03 9 DOF.4O3 2 6SE*03 3 30E*03 3 30LiO3 3 30E*03

lognoimil 1 OSE«0 1 09E«02 330b"*O2 1 S7E+02 289E*02 269E«0? 269E*02

Logoomul OOOE.O 7 2IEt02 630E«03 1 BCE.03 1 87E.03 I S7E.O3 1 87E«M

Nomul 1 9SE 0 3 72E 01 600E 01 4 ME Ol 4fllE 01 4 J3E Ot 4 13F 01

NC 200EO ?OOE01 ?OOF 01 NC NC NC 200F01

Lognoinul 700E*0 B8SE«02 8 70E*00 ? 54E*O3 2 S9Et03 ? 99F*03 2 99E*03

lognoifTvi) t ME 0 3 33F 01 1 OOE«00 4 78E Ol S 06E 01 5 ME 01 S 06E 01

tognotnul 8 4SE»03 2 43E*04 1 30E<O6 4 B1E404 4 98E«04 4 B6E*04 4 96E«04

lognwrnil 900E*01 t 73E*02 8ZOE*O? 304E«02 269E<02 269E*0? 269E«02

lognormal 8 IOF.OO 1 2?F*01 t 70F*Ot 1 ME. 01 t 4tE*0< t 4 It. 01 t 4IE.01

lognnmal 390EtOt t tBE*03 1 lOFiO4 3 I8E.03 480E*03 4BOF.t03 480Ei03

Lognotmal 4 »E.OO SOflE400 8 IOC*00 547E.OO SS1C*OO SSlCtOO 5 SIC. 00

Lognoinul 370E»00 1 10E*OI 300E«Ot t 8lE«OI 1 B7E«01 t B7E*Ot 1 67E«Ot

Lognocmal 1 »E 01 t 75E 01 2 ME Ol S 22E 01 NC NC 2 ME 01

Lognormal 4 73E«Ot 2 3»E«O2 1 9Q€*03 5 77E«02 S 21Ei02 S JlE»02 S 2lEt02

LognoiiMl 900E*01 7 01E«07 t 10E«O3 3 84E*02 3 33Et02 3 33E+02 3 33E*02

NC t 30E.OO 1 WE. 00 1 30E.OO NC NC NC 1 30f «OO

NC 1 OOE4OO | DOE400 1 OOE«OO NC NC NC 1 OOE«OO

NC ?90E Ol 290E 01 2 90E 01 NC NC NC ? ME 01

lognoim*! 540E.01 239E«03 230E'04 8S9E.03 1 24Et04 1 24E.04 | ?^.W

Logoo«mal 900E401 2 91E*02 2 OOEi03 6 39Ei02 5 SOE402 5 SOE*02 5 SOE.W

loonomul flOOt tOI 44lEiO? 3SOE«03 t 06F+O3 9S*F*0? 9S8F*0? 9SBF.02

lognoimal 78SEi03 1 13E*04 I 60F.04 1 ?Bf4CM 1 32E.04 t 3?f+O4 i 3?E»tM

Lognomul «40EiOO 2 36E*01 1 30E*0? 4«lEtOI S82F*01 56?t.O1 562E.OI

lognourMi 290E«03 6 I5E+O3 1 10E+CM 7 59E.03 fl33E*O3 8 33F iO3 833F>03

Noinvil 1 3SE-02 359E<0? 3SSE<02 306E.02 33?E«0? 3 ME +02 306F«02

Lognoimal 5 30E 03 1 S4E 02 3 WE 02 2 17E 02 2 69E 02 2 8°f- 02 2 69E 02

NC 7 60F400 7 60E<00 7 60 E «OO NC NC NC 7 60L*<00

Lognotrtul 1 70F 01 4 07E 01 7 60E 01 S 13C 01 S 79C 01 S 791 01 S 79E 01

NC 8 40E*01 6 40E»Ot 8 40E401 NC NC NC 6 40E«0(

Lognoimal 1 20E+01 t 43E»01 t 60E<01 1 S4E4Q1 1 S4EtOl t S4EiOI t S4E401

lOflrtOinMl 2?3I 402 30SE»02 SS3E«02 367EtO7 3 70F402 3 70Et02 3 70fct02

LognotoMl 3 ME * 01 1 48E«03 t 40E«04 403EtO3 6S7E*03 6S7E*03 6S>Ei03

Nwnvil 83SE*02 1 24E«03 1 70E*03 1 46E*03 1 S8Et03 1 46(403 1 46E*03

tognoimal 560E«0> 1 09E403 1 AOE^W 5 f7E*03 835E*DO 835E*00 B35F403

logwrnl SOOE40I 1 I7E*02 360E<0? 1 7?E«0? 1 77E.02 1 77Et02 1 77E402

logn«m»t 24SE+00 3 13E*OO 4»OE*00 3S3EtOO 3S4ttOO 3S4E*00 3 S4EiOO

Lognoimal eS5E*00 t fl3E«01 SSfEtOt 263E*01 3 17E+01 3 I?E«OI 3 1/EiOI

Noimal 1 20FtOI 1 93E«01 260E*0) 7?2E40t 232E»OI 222E*OI ?22Et01

SAlSTATSfcvt MsXSOll. SO T4 SlnlS
Dctembor 29. 2000

Mcvision 0
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TABLE
SAMPLES USED IN CALCULATION OF SITE CONCENTRATIONS
T4 Subsurface Sou

Area Medium Sample Date Collected
Beginning
DeoOi(tt)

Ending Depth
(ft)

T4
T4
T4
T4
T4
T4
T4
T4
T4
T4

Subsurface Soi:
Subsurface Soi;
Subsurface Soi
Subsurface Soil
Subsurface Soil
Subsurface Soil
Subsurface Soil
Subsurface Soil
Subsurface So:
Subsurface Soil

DAS-T4-S1-3-6FT
DAS-T4-S2-3-6FT
DAS-T4-S3-3-6FT
UAS-T4-S1-3-6FT
UAS-T4-S2-3-6FT
UAS-T4-S3-3-6FT
UAS-T4-S4-3-6FT
UAS-T4-S5-3-6FT
UAS-T4-S6-3-6FT
UAS-T4-S7-3-6FT

4/19/00 3
4/20/00 3
4/20/003

11/17/99 3
11/17/993
11/17/993
11/17/99 3
11/16/99 3
11/16/993
11/17/99 3
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Table

Stta Cohccnlitllon Selecllon

13 Sub. u.l. c» Soil

Ai«a

13

13

13

TJ

13

13

13

13

T3

13

13

T3

T3

13

13

13

13

13

13

13

13

13

13

13

T3

13

13

00 13

1 T3

Madrum

Subiurtaeo Sol
Si* if urfoco Sol

SUituttaco Sol

Subiurfaco Sol

Subftutlaco Sol

Subiudaeo Sol

Subiurf ac« Sol

Subjurtaco Sol

SubiuilacA Sol

Subuirlic* Sol

Subiurlac* Sol

SubiuriMA Soil

SUmirlacft Sol

Suluurfeco Sol

SUilurljco Sol

6ubiurfac« Sol

Subiurtaco Sol

Subtuifaco Sol

Subiuriaco Sol

Subiuriaco Sol

Subiuriaco Sol

Subiuriaco Sol

Subiurfac* So*

Subiudaeo Sol

Subiwlaco Sol

Subiuriaco So'

Subiuriaco Sol

Sub»uriaco Sol

Subiuilaco Sol

Mtlhod

VOA

VGA

METALS

METALS

MF.1AL5

Ml IMS

SVOA

MEIALS

SVOA

METALS

METALS

MEIALS

MEIALS

ME1AIS

SVOA

SVOA

METALS

MEIALS

MC1AIS

METALS

MEIALS

MEIALS

ME MIS

SVOA

METALS

METALS

PCB

METALS

MEIALS

| Shubo-Wllhi'i T«tl 1* No
Number ol Numbtf Number ol
Samplti ol Fivquwwy 1 sample* toi

Contlllu«nl UnlU Anatyitd DttMU ol M««lton| SUllttlci Normal Lognotmal Dalat

maMiy(«) Summary Siatlillci 95% Upper Conlldanefj Limit

•1 OUUIbullon Minimum MM» Mcilmum l-T*at H-T«t1 UCL (b) 8H« Coneantrallon (o)

2-OuUnono (MEK) ugAg dw 10 ) 10% 10 088 071 Lognorrtul 1 SOEtOl t 67E*OI 240E*01 1 84E401 1 fl4E*01 t 84E«OI 1 64E40I

Acelono 1*9*0 dw ID t 10% 10 041 O 4/ 1ognornul 2 9SE«01 4 6SE*01 1 80C*0? 737f 4O1 G 7 IE 401 6 7 IE 401 G 71F«O1

AJumnun mgAg d.v 10 10 100̂  10 091 093 LoOfWmwl 2 IOE.03 73SE.03 1 <OE*(M 9651*03 1 18E«CM t ISEtW 1 1BL*O4

Anlnwny n*^Vy dw 10 4 40% 4 O 94 0 94

Artonc n«ykg dw 10 10 100% 10 0 90 0 80

Bin urn mg/Vg dw 10 10 100% 10 0 76 0 60

Ben/oft Mpcryte'tt uQAg dw 10 4 40% 10 0 67 0 63

Norntal 6 70F 01 7 91F. 01 9 ISE 01 9O9E 01 9 52E 01 909F Ol 9 WE 01

Noimal 1 90F40D 53SEiOO 6SOE«OO 63flE«OO 7 27E«OO 63BbtOO 838E*00

Noimjl 4SOE«0| i84Ei02 250E402 2 15E»02 2 73E*02 2 1SE«02 2 15E402

Normal i30E»Ol 923EtOl t 10E<02 1 04E402 t 06Et02 1 04C«0? 1 04E.02

Borylliun mgAg dw 10 5 50% 10 088 096 Lognoirrul 1 Tor Ol 3 9/E 01 0 90E 01 5 35E 01 6 3IF. 01 631C 01 631F 01

b«<2 EthythovylJr îruMio ug*g dw 10 4 40% tO 0 89 0 84 Normal & 70E401 9 70E*01 1 20E*0? t O«E*02 1 13E402 1 ME.O? 1 08E*02

Cadmium mg*g dw 10 9 90% 10 077 068 I ognormal I ME 01 2 93E 01 S 70E 01 3 62E 01 4 IOC -01 4 IDE 01 • 4 lOE 01

CatC*um mg*g dw 10 10 100% 10 0 95 0 60 Norm*! 2<OE.O3 1 26E*04 1 90E404 1 ME. 04 2 JOE* CM 1 ME. CM 1 56EtO4

Chromium mgftgdw >0 10 1OO% 10 088 093 Lognotmal S60E+00 1 20E«01 2 10E*01 t 49E<01 1 8?t*0l 1 02EiOl 1 826*01

CobaM ffl.Vg dw 10 10 100% 10 0 95 0 08

Coppoi nijAg d# 10 10 100% 10 0 95 0 87

Normal 280E400 582E«00 8 IOE«00 6 72E<00 720^400 472E(00 6 72E+00

Nomul 280E400 1 16E*01 1 90E*01 1 4BE*OI 20IE«01 T 4BE401 t 48E40I

Dbwuofa.hlanlrvaoono ug*g dw 10 1 10% 10 0 72 0 60 Lognofrrul 4 65E.01 5 74EiOI 0 70E.01 8 39E«OI 0 38C«OI BME.Ol 6 ME. 01

tnctooo<l,2,3od)pyiCflO ug^gdw 10 1 10% 2 1 00 1 00

(ton moAg dw 10 10 100X 10 0 93 0 86

Normal 900E«01 9 lOEiOl 92OE401 973E*OI NC 973E.OI 920EiOI

Normal 500E<03 t 27E»04 1 90E+W 1 52E*04 1 69E404 1 S3Et04 1 S2E«O4

liud my/kg dw 10 10 100% 10 090 097 LoO/tO(mal < SQ£«00 970E«00 1 70EtOI 1 18E+01 I 29EtOt 1 29EiOt I 29E«OI

Magnoirum mg/Vg dw 10 10 100% 10 0 00 0 69

MAnganow mg/Vg dw 10 10 100% 10 0 94 0 92

Notnul l 70P.03 Se?LtO3 7 70E«O3 00lE«03 0 t8E«03 001E*03 681C+O3

Noirrul 9 TOE *OI 2 BSE iO2 5 SOE*02 3 «OE*02 4 18E+02 3 80E*02 3 80E*02

Motcury mgAg dw 10 10 100% 10 0 75 093 lognoimal 2 90E O3 ?4lt 07 7 0OE 02 361E 02 5 88E 02 5 ME 02 5 88E O2

Motytxkmum mgAgdw 10 10 100% 10 069 094 logoormal 2 ME Ol 5 29E 01 9 ME 01 8 7SE 01 7 WE 01 7 52E 01 7 5?E 01

Nidtof mgAg dw 10 10 1OO% 10 0 96 0 94

PcnUditoiophnncI ugAg dw 10 2 20% 7 0 94 0 93

Poll mum mgAg dw 10 10 100% 10 091 0 90

Normal ' 40E*00 1 SOEiOl 2 20E401 1 75EiOI 1 87E+01 t 75E*OI 1 75E401

Nwrnal ??SE4Q2 ?50t»O? 2 70E*02 262E«02 NC ?62E*02 202E*02

Normal 4 9OF*0? 1 S7E«03 2 70E*O3 1 9«E*03 2 40E»O3 1 ME 4 03 1 9BF.4O3

Sodium mg/hgdw 10 9 30% 10 0 9O 093 LogrxxmAl 240E«OI 8 74E*01 1 flOE.02 t HE. 02 1 39E.02 t 39E.02 t 3 BE. 02

Tola! PCOl ugAtgdw 10 1 10% 3 0 75 0 75 Logmxmal 9 OOEtQO g 17E*00 9 50E«OO 9 65E<OO NC NC 9 SOEiOO

V«ntd>uni mgAg dw 10 10 100% 10 0 95 0 94 Normal 7 70E4QO 2 I6E401 38OE«01 207E«Ol 304E*01 20/E401 267EtOI

Zmc mgAgdw 10 10 100% 10 059 086 Lognornul 240E40I 673EtOt 260E*02 1 OBE402 1 HE +02 1 ME«02 t ME 4 02

W
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TABLE
SAMPLES USED IN CALCULATION OF SITE CONCENTRATIONS
T3 Subsurface Soil

Area

T3
T3
T3
T3
T3
T3
T3
T3
T3
T3

Uedium

Subsurface Soil
Subsurface Soil
Subsurface Sol
Subsurface Soil
Subsurface Soil
Subsurface Soil
Subsurface Soil
Suosurtace Soil
Subsurface Soil
Suosurface Soil

Sample

DAS-T3-S1-3-6FT
DAS-T3-S2-3-6FT
DAS-T3-S3-3-6FT
UAS-T3-S1-3-6FT
UAS-T3-S2-3-€PT
UAS-T3-S3-3-6FT
UAS-T3-S4-3-6FT
UAS-T3-S5-3-6FT
UAS-T3-S6-3-6FT
UAS-T3-S7-3-6FT

Date Collected
Beginning
Death (ft)

4/19/003
4/19AJO 3
4/19/00 3

11/1&99
11/15/99
11/15/99
M/1S/99
11/1 5«9
11/1 5/99

11/1 5/99

3
3
3
3
3
3
3

Ending Depth
(ft)

6
6
6
6
6
6
6
6
6
6

SAlSTATSrev1.xls\SOlL - SB T3 Data
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Table
Bit* Concentration Selection

T2Sub*uf(ace8oll

Alt*

12

T?

I?
12
T2
1?
12
T2
12
T7
T2
T2
12
T2
T2
T2

T2
T2
12

T2

T2
T2
72

T2
T2
T2
T2

Medium

S ubiurtaca Sol
Sultiuilaco Sol
SiMutlaco Sot
SJuurtaco Sol
Sii>iufl«co Sol
SiJ>iLJiUco Sol
Subturiaco Sol
SublUllatO SOI

SuMurinui Sol
SUiiuifaco Sol
StAiuilaco Sol
Sutuurfaco Sol
SllllurllCO SOI
Subiurfaco Sol
Subiurfaeo Sol
SuL.iu.Uco So'
Subiwlaco Sol
Subiurfaco So*
Subiuriico Sol
Subtudaco Sol
SublufliCO So'
Subiu'lnco Sol
Subt udaco Sol
Subtwlaca Sol
Subsurface Sol
Subiutface Sol
Suhiiiriaco Sol

Method

8280A
VOA
VOA

METALS
METALS
METAIS
METALS
MEIAl S

SVOA
METALS
MCTAIS
ME IAI S

MCTALS
METALS
I'ESI

MEIALS
METALS
MF.TALS
METALS
MFTAL3
METALS
METALS
METAIS
METALS
METALS
METALS
MEIALS

Bhapho-WHK*'. Te*l (or

Number ol Numbtf Number ol
Bimplea el Frequtncy Sample* tor

Contllluenl Until Antlyied DelecU ol Detection Blallitfei Notn»l Lognotnul De

199B Total 1EO w/EMPC •» NO ugAg dw 2 2 100% 2 1 00 1 00
2 Bull none (MEK) u)4g dw 9 1 11% 9 0 90 091
Acoiono ugAg dw 9 2 2?X 9 O bB 0 72
AJumnixn mglig dw 9 9 100% 9 0 « 0 9S
Anitmony mg>Vg dw 9 1 11% 1 NC NC
Ai ionic mg/hg dw 9 9 100% 0 92 0 9S
Gaiium mgAodw 9 9 100% 04 093
Oory4ii<m mgAg dw 9 4 44% 01 0 02
b«(2 EthylrMiv1}i*ilhjUto "9*9 dw 9 S 50% 0 * 0 96
Cadmium mg/kg dw 9 9 1OO% 01 0 94
Calcium mg/hg dw 9 9 100% O 2 0 79
Chionwun mgAty dw 9 9 100% 0 94 0 97
Cobalt nqfky dw 9 9 100% 0 00 0 88
CopfXH mg/Vg dw 9 9 100% 0 95 097
DoWrin ug*g d w 9 i t 1 % N C N C
Iron nVVg dw 9 9 100% 0 89 0 94
Lead mg*g dw 9 g lOOX o 89 0 94
Magnesium mgAig dw 9 9 1OOV. 091 0 8B
Mangjinoto mgAg dw 9 9 100% 0 82 0 93
Motccy mg'Vg dw 9 8 67% 0 76 09?
Molybdenum mg/Vg dw 9 9 100% 0 92 0 90
NK*d mg>Vg dw 9 9 100% 0 82 087
Poiaiiium mgjVg dw 9 9 <OO% 091 0 B3
Solonium mg/kg dw 9 1 11% 1 00 1 00
Thallium mgAg dw B I 1 1% 0 74 0 73
Vanadium mgAg dw 9 9 100% 0 93 0 98
Znc mgAg dw 9 9 100% 0 93 0 9ft

NoirtulHy(a) Summery •talltlk* 91% Upper Confidence Limit

aiel Dttlrfculton Minimum Mean Minimum l-Tetl H-Teil UCL (b) 811* Concentration (o)

Notmal JOOE 02 S 76E 02 6 50E 02 1 05E 01 NC 1 OSE 01 8 WE 02
LognotmAl 1 30E»0( t 70E(Ot 233E«O( \ 92E«Of t MEtOI I 96E»OI t 9BE»OI
Lognoimal 2 60EiOI 3 98E«01 1 07E*02 $ S7E40I & 57EiOl & S7E tOI S 57E401
Lognormal 280Ei03 56IEi03 1 10F.»04 7 17E403 7 94F.403 7 94Et03 794^403

NC 6 70E 01 6 70E-OI 8 TOT -01 NC NC NC 6 70C 01
Lognornul 3 40E400 4 67F«00 7 OOE*00 S 37E*00 S 491 tOO S49E«00 S 49E«00

Nomul 99SE«01 I 63E*02 22OE«02 1 90E.O? 7OOC.02 I 90E.02 1 KE*02
lognoimal 1 8SE 01 2 ME 01 3 70E 01 3 I2F 01 3 26E Ol 3 26F 01 3 28E 01
Lognoimal 4SOE*OI 923E401 1 60E*02 1 14F.*02 1 24Ei02 1 24E+OJ 1 J4E»02
Lognomuil 1 10E 01 20IE 01 320E 01 2 47E 01 2 WE 01 2 ME 01 266E Ot

Noimal 490E.O3 1 I8E4O4 1 SOEtO4 t 4 IE* 04 I 6SCtO4 1 4lE«04 1 4IE«O4
lognotmal 8 OSE * 00 9BIE400 1 ME. 01 1 I3E401 1 I8E*01 t I6E*OI 1 18E*01
Lognomtal 4 OOEtOO S21E400 8 3OE*00 C03E«00 BOflE.OO 8 OSE* 00 CME*00
Lognoimal 3 70E«00 B64EiOO 1 60E*01 1 11E*01 1 30E«01 1 30E«ul 1 30E*01

NC 4 tOE 01 4 IDE 01 4 10E 01 NC NC NC 4 10E 01
Lognoimal 7 76E*M 1 OSF*04 1 8OE«O4 I 2OE *O4 1 22E*04 t ?2E*04 1 22E*04
Lognoimal 525EiOO 7B2E«OO 1 20EtOI 925E40O BS7E«00 9S7EiOO 9S7£*00

Nocmal 3 25F*03 S 19E403 6 80E+03 S 9/F.«O3 6 29E.O3 S 97E«03 S 97E403
Lognotmal 1 40E+O3 237E<02 480E*0? 307E402 3 1SE,0? 3 15F+0? 3 1SF*0?
Lognwmat 5 ME 03 I 24 E 02 290E 0? 1 6BE 0? 1 77E 02 1 77F 02 1 77E 02

Normal 1 WE Ot 4 59E 01 7 70E 01 BOlE Ol 7 90E Ot ftOlE Ol 60IE 01
Lognoimal t OOEiOl t 28E«Ot 200E*01 1 48t tOI 1 SOEtOI 1 50E+01 1 SOEtOl
lognovnil S8OE(02 1 I8E*O3 200E*O3 t 4flE*03 t 63E«O3 1 «3E*03 1 63E<03
Lognotmal 500E 01 5 OSE 01 S IDE 01 S 37E Ol NC NC S 10E 01

Nofmal 5 OOE 01 5 ME 01 S 85E 01 S S7E 01 NC & 17E Ol 5 57E 01
lognoimal I I5t*0l 1 77E+01 28OF«01 2 lOE*Ot 2 t8C*Ol 2 186*01 2 18E*01
Lognoimal ?3SF*0) 389E40I S70E*OI 4 3BFiOI 4S8EtOI 4 58E*OI A S8E*01

SAISfATSmvl nlsVSOIL SB 12 Slills
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TABLE
SAMPLES USED IN CALCULATION OF SITE CONCENTRATIONS
T2 Subsurface Soil

Area Medium Sample Dale Collected
Beginning
Death (ft)

Ending DepUi
fit)

T2
T2
T2
T2
T2
T2
T2
T2
T2

Subsurtace Soil
Subsurface Soil
Subsurface Soil
Subsurface Soil
Subsurface Soil
Subsurface Soil
Subsurtace Soil
Subsurface Soil
Subsurface Soil

DAS-T2-S1-3-6FT
DAS-T2-S2-3-6FT
DAS-T2-S3-3-6FT
UAS-T2-S1-3-6FT
UAS-T2-S2-3-6FT
UAS-T2-S3-3-6FT
UAS-T2-S4-3-6FT
UAS-T2-S5-3-6FT
UAS-T2-S6-3-6FT

4/18/00 3
4/1SW 3
4/18/003

11/12/993
11/12/99 3
11/12/993
11/12/993
11/12/99 3
11/12/99 3
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Bill Cone«nli*1ton 8*t*cl
T1 fiubturiacafto*

AIM Mwttum

00
1

»̂sj

Subeurtacf 8*1
Subiuilaco Soil

Guuajrtaca Sort

Subjuifacc Sod
SubguilAce Sod

SubiuiUce Soil
Subaurface So<1

Subajrtaro Soil
Subwilaco Sort

Subwdaco SoH
Subauilaco Soil
Subeuilaca So4

SutnurfAco S»l
Sul>wriaco Soil

Subsurtaco Sod
Subwtlace Sod

Swbsuilaco Sod
Subaurlace Sod
Subeuilace So*

SutHurlMO Sort
SufaauiUco SO-I
SuOturiac* Sort

Suheurlae* Sort

SubwiUc« Sort

Svbauriac* Soil

Subturlac* Soil
Subwitac* Soil

Subauilac* Soil
SubwiUco Soil

Subwrlac* Sort
Subeurfac* So4
SuUuiUce Soil

Sutouifau Sort

Subwrfaco Soil
Subeuilato Sal

Subpjrlacc Sod

Subturlico S>l
Sub«urf«o Sort

VOA
PEST

Pf SI

PEST
VOA

PEST

MFTAI S

METALS
METALS

METALS
METALS

SVOA

METALS
MEIALS

METALS
MEIAIS

METALS
HERB
PEST

PEST
PEST
PEST

MEIALS

METALS

METALS
MFTALS

HERD
MITALS

PEST

VOA
METALS
METALS
MEIALS

PCO
VOA

METALS
MFTAIS

Numbtr el
BampUe

Oontlituwtl Unit* Anatynd

1991 Tola) TEU v* EMPC at ND ugAg dw 3

2 Dmanone (MEK) wgAg dw 10
4.4- ODD vgAgdw 10
4.4' ODE ugAgdw 10

4.4 DDT ugAgdw 10
Acclono ugYgdw 10

AfrtKCntodvia ugAgtm- 10
Aluminum mgAg div 10

Antimony mgAg iN» tO
Adonic mgAgdw 10

D r̂ium mgA.g dw 10

Beryffum mgAgdw 10
Ui(2-E1hyt)«iy1)phlhalBlO ug*g rlw 10
CAdmium mgAg dw 10

Calcium mgAg ctw 10

Chromium mgAg dw 10

Colttll mgAgdw 10

Coppo* mgAgdw 10
Dteamtw ugdifl dw 10
Dfeunn ugAg dw 10
Endiin helono ugAg dw 10

Haptachlor ugAg dw 10
HepUchlor «po«k1o ugAg dw 10
lion mgAgdw 10

Load mgAgdw tO
Magnovum mgAgdw 10

Mar̂ anoM "V*g dw 10
MCPA|(4 cnlow7«iMliy1p}Mnaiy)<aulK • ugyVgtfw 10

Mvicttry mgAgdw 10
MothoiycHot ugAgdw tO

Metiiton* cNondo iLVHoiomeiham) ugAg dw 10
Motvlitanurn mgAg dw 10

Nictol mg*g dw 10
Polatuum mgAg dw 10

Tola) PCBi ugAg dw 10

TrtcHoiooihent "V^g ^ 10
Vanadium mgAg dw tO

Zmc mgAg dw 10

Numtoi
ol

D«tMtl

3
I
1

2
1
1
1

10
S
10
10
10
?
9
10
10
to
10
1
2
?
1
3
10
10
10
to
1
1
a
t
to
10
10
3
3
10
10

Sha >lio-W«ke'a Teal for NormelHy(e) Summary ftlatlillo*
Number of

Frequency Gamplialor
ol Detection MelliUg* Nwmel LoftO"**) DaU*el OU If (but km Minimum Meen Maiimum

10% 10 013 OM LognomiAl 1 JOE.OI 1 7tE40l ?50E»OI

10 %
70%
10%
10%
10%

100%
50%
100%
100%
1007.
70%
90%
too%
100%
100J/.
100%
10%
20%
20%
to%
30%
100%
100%
100 'A
100%
107.
70%
20%
10%

HC NC NC S 30EO 5 30E4 5 30E-01

tOO lognoimal 1 40EO 1 «OE 0 2 TOE -01

'. . NC NC 270EO 270EO ?70EO1
045 060 lognotmnl 240E«0 S34E40 240E407

NC NC NC 59QE-0 590Efl 540E-OI
082 094 (ognonn 3 SOE.O 7 ME«0 1 70E*04

0 92 0 93 Lognoon 5 90 E O 6 ME 0 a 40E «t
069 093 Lognorm 380E4OO 48?E*00 S 70E4OO

093 OSS Lognoim t 20E«O2 1 aSE«02 260E«0?
0*6 093 Lognoim T40E-O1 4S»tOl 930E41
OM 091 Lognorm 6fiOEtOI 1O7E«02 1 50E«O?

095 098 lognotmtl IOOE41 278E^)1 S ME 01
09? 0 90 Noimal 6 20E403 t ?9E*04 1 80EtO4

0 14 0 95 Lognoimal 6 WE. DO 1 25E<OI 2 ME. 01
077 086 lognermal 4 ICf.tOO 59BE«00 1 IOE.01

096 094 Normal 400E«00 1 29E«01 240E*O1
NC NC NC 1 30E«00 1 30E*OO 1 ME«OO
1 00 1 00 LognormAl t 2OE -01 A 60E Ol 1 TOE »OO
1 00 1 00 Lognoimal 1 60E Ol 2 23E4I ? 70E-01

NC NC NC 2606-01 2AOEO1 260E41
099 090 Normal S 706-02 326E41 570£4>l

0<4 091 lognoimal 630E*O3 1 7IE4O4 T70E4O4

0 94 0 95 Lognoimal S 40E.OO 853E400 1 WE.01

092 092 Lognormal 4 10E»03 5WE.03 8»E»O3
072 OH Lognormnl 1 70E+O2 3S7E+O2 »00E«02

0 72 0 77 Lognormal 1 10Ei03 1 24E«03 1 70£tO3
OBI 097 logrmrmal 4 40E 03 2 10EO2 700E-O2
100 100 Noim«l teOEtOO 2 IOE.OO ?«OE«OO

NC NC NC 2 4OE«00 2 40E»00 2 40E400
100% 10 0 93 0 97 Logoomil 200E 01 3 94E-OI 7 60E-OI

(00% 10 073 012 Lognoima) I 10E.01 163E40I 330E<OI
100% 10 096 093 Lognoimal 7 50E.02 1 42Ei03 2 70Ei03

30% 10 OM 075 Logrmimal 900E«00 1 IOE.01 190E401
30% 10 063 0 73 Lognofmul J $OE*00 3 70E+00 7 40E*00

100% 10 064 094 Lognormal 1 ?OE401 ?24E40I 4 »E*Ot

100% 10 OS* 0 85 lognoimM 2 ME tOI 0 SJF.OI 2 50F«0?

•5% Upper ConlklMic* Limit

l-Teil H-T«al UCL (b) Irle Concentration (a)

t 96E«Ot 1 «EtOt t 96£iOl

NC NC NC
433E-OI NC NC

NC NC NC
9 16E40I 042E«OI 8*2E.OI

NC NC NC
9 76E«O3 07t*04 1 07E«04
783E01 OtE 01 «01FOt

6B3EiOO 07E400 707EiOO

2 13E«02 20E402 220E40?
»66E«l 32fc01 632EOI
i Ht«o? tee 40? i lefcto?

3S7EO1 24EOI 4 74E 01
1 52E404 65E404 1 521-404

1 S7E401 6SE401 t65E<Ot
722E«00 33EiOO 733fe«00

160EtOl tOE*01 iMEtOl
NC NC NC

407EfOO NC NC
506E01 NC NC

NC NC NC
7WE-01 378E*OS 7WEO1

1 54E«04 t i8E*04 1 UEi04

1 >4E<OI t 22E40I 1 ?2£tOI
6 78E*03 6 99E403 6 99E403

4 98Ei02 S 29E«02 S 2»E«02

I34E403 I34E«03 I34E403
334E42 520E42 520E-O2

324E4OO NC 524E4OO
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TABLE
SAMPLES USED IN CALCULATION OF SITE CONCENTRATIONS
T1 Subsurface Soil

Area Medium Sample Dale Collected
Beginning
Death (ft)

Ending Depth
(«)

Tl

Tl

T1

Tl

Tl

T1

T1

Tl

Tl

T1

Subsurface Soil
Subsurface Soil
Subsurface Soil
Subsurface Soil
Subsurface Soil
Subsurface Soil
Subsurface Soil
Subsurface Soil
Subsurface Soil
Subsurface Soil

DAS-T1-S1-3-6FT
DAS-T1-S2-3-6FT
DAS-T1-S3-3-6FT
UAS-T1-S1-3-6FT
UAS-T1-S2-3-6FT
UAS-T1-S3-3-6FT
UAS-T1-S4-MFT
UAS-T1-SS-3-6FT
UAS-T1-S6-3-6FT
UAS-T1-S7-3-6FT

4/18/00 3
4/18/00 3
4/18/00 3

11/10/99 3
11/10/99 3
11/11/99 3
11/11/99 3
11/11/99 3
11/11/99 3
11/11/99 3

SAiSTATSrevl.xls\SOlL - SB T1 Data
December 29. 2000

Revision 0
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Sauget Area 1
HHRA-EE/CA and RI/FS

APPENDIX C

SCREENING VALUES

This appendix presents the screening values used to identify constituents of potential concern (COPC)
in each area/medium evaluated in the risk assessment. The Tier 1 lookup tables in the Illinois Tiered
Approach to Corrective Action Objectives (TACO) program (IEPA, 1998) serve as the basis for the
screening values presented in this appendix. The sources and selection of the screening values are
discussed in detail in the text in Section 3.0. The screening value tables include the following:

• Table C-1 Residential Soil - Direct Contact Screening Values

• Table C-2 Industrial Soil - Direct Contact Screening Values

• Table C-3 Soil to Groundwater Standards

• Table C-4 Groundwater and Surface Water Standards

• Table C-5 Screening Criteria for Constituents Detected in Air

• Table C-6 Fish Tissue Standards

• Table C-7 Calculation of TACO Tier 1 Standards for Beryllium

The as-published TACO values are presented in Appendix (Workplan) B of Appendix A of this report.

The TACO Values Used for Screening Groundwater and Surface Water

The following rationale for the development of the TACO Groundwater Remediation Objectives was
provided via e-mail correspondence with Thomas Hornshaw of the Illinois Environmental Protection
Agency (IEPA). All of the Class I standards except lead and copper (one-half the drinking water
Action Level), iron, manganese, and fluoride (existing standards), and chloride, sulfate, and
dissolved solids (95th percentile) were from MCLs. In development of the Class II Groundwater
Remediation Objectives, two different approaches were used, one for organic chemicals and one for
inorganics. For the organic chemicals, the intent was to assure that the level of a contaminant in
groundwater would not be so high that the groundwater could not be returned to potable quality
using routine water treatment procedures (primarily activated carbon and air stripping). A review of
the Federal Register notices announcing the various Final Maximum Contaminant Levels for drinking
water was conducted in order to determine the potential for removal and the removal efficiency for
those chemicals for which the Agency was proposing Class I standards. IEPA determined that for all
but a few chemicals (ethylbenzene, toluene, xylene) the removal efficiency was at least 80%;
therefore, the Class II standard was set at 5 times the Class I standard (i.e., 80% removal of the
chemical by routine treatment methods would result in a final water concentration at or below the
Class I standard). For the three chemicals noted above, the Class II standard was set at a lesser
multiple of the Class I standard, based on the removal efficiency reported in the Federal Register
Notice. The IEPA has amended the original groundwater standard rule by adding several chemicals;

C-2 December 29. 2000
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Sauget Area 1
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the review of these chemicals' treatment potentials found at least 90% removal efficiency for all
added organics, therefore, the Class II standards for these chemicals were set at 10 times the Class
I standard.

Regarding the inorganics, the intent was to assure that the concentration in groundwater would not
be so high that the water could not be safely used for agricultural purposes (crop irrigation and
livestock watering). A search for upper limits on water concentrations which are acceptable for long-
term agricultural use was conducted for the chemicals for which Class I standards were being
proposed. For most chemicals, the appropriate concentration was found in USEPA's Water Quality
Criteria 1972 (the "Blue Book"). Exceptions included cyanide (for which the Agency developed the
equivalent of the Blue Book concentration after reviewing relevant papers in the scientific literature),
fluoride and iron (for which pre-existing standards were incorporated into the proposal), and chloride,

sulfate, and total dissolved solids (for which the 95th percentile of state-wide monitoring data was
the proposed concentration).

Calculation of TACO Tier 1 Standards for Beryllium

The USEPA updated its Integrated Risk Information System (IRIS) (USEPA, 2000) file for beryllium on
4/3/2000. The dose-response values changed significantly for beryllium. The most significant change
is that beryllium is no longer considered carcinogenic by the oral route of exposure. Therefore, TACO
Tier 1 objectives for Residential and Industrial Soil - Direct Contact were recalculated for beryllium
using these current dose-response values, and following the TACO Section 742, Appendix C. Table A:
SSL Equations and Table B: SSL Parameters guidance. Table C-7 here presents the equations,
parameters, and calculations used to provide the updated TACO values for beryllium.

References

IEPA. 1998. Tiered Approach to Corrective Action Objectives. Title 35, Subtitle G, Chapter I,
Subchapter J, Part 742. As amended June 8,1998. Illinois Environmental Protection Agency.

USEPA. 2000. USEPA. 2000. Integrated Risk Information System (IRIS).

[URL: http://www.epa.gov/ngispgm3/iris/]
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Table C-1
Residential Soil Direct-Contact Screening Values
Sauget Area 1 EE/CA and RI/FS
Human Health Risk Assessment

ENSR International
Page 1 of 19

CAS Number

83-32-9
67-64-1
15972-60-8
116-06-3
309-00-2
120-12-7
1912-24-9
71-43-2
56-55-3
205-99-2
207-08-9
50-32-8
111-44-4
117-81-7
75-27-4
75-25-2
71-36-3
85-68-7
86-74-8
1563-66-2
75-15-0
56-23-5
57-74-9
106-47-8
108-90-7
124-48-1
67-66-3
218-01-9
94-75-7
75-99-0
72-54-8
72-55-9
50-29-3
53-70-3
96-12-8
106-93-4
84-74-2
95-50-1
106-46-7
91-94-1
75-34-3
107-06-2
75-35-4
156-59-2
156-60-5
78-87-5
542-75-6
60-57-1
84-66-2
105-67-9
121-14-2
606-20-2
117-84-0
115-29-7
145-73-3
72-20-8

Constituent

Acenaphthene
Acetone
Alachlor
Aldicarb
Aldrin
Anthracene
Atrazine
Benzene
Benzo(a)anthracene
Benzo(b)fluoranthene
Benzo(k)fluroanthene
Benzo(a)pyrene
Bis(2-chloroethyl)ether
Bis(2-ethyihexyl)phthalate
Bromodichloromethane
Bromoform
Butanol
Butyl benzyl phthalate
Carbazole
Carbofuran
Carbon disulfide
Carbon tetrachloride
Chiordane
4-Cnloroaniline (p-Chloroaniline)
Chlorobenzene (Monochlorobenzene)
Chiorodibromomethane
Chloroform
Chrysene
24-D
Dalapon
ODD
DDE
DDT
Dibenzo(ah)anthracene
12-Dibromo-3 chloropropane
12-Dibromoethane (Ethylene dibromide)
Di-n-butyl phthalate
12-Dichlorobenzene (o - Dichlorobenzene)
1 4-Dichlorobenzene (p - Dichlorobenzene)
33 '- Dichlorobenzidine
1 1 -Dichloroethane
12-Dichloroethane (Ethylene dichloride)
1 1-Dichloroethylene
cis-12-Dichloroethylene
trans-1 2 Dichloroethylene
1 2-Dichloropropane
1 3-Dichloropropene
Dieldnn
Diethyl phthalate
24-Dimethylphenol
24-Dinrtrotoluene
26-Dinitroto!uene
Di-n-octyl phthalate
Endosulfan
Endothall
Endrin

Units

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

Exposure Route-Specific Values for Soils (a)

Ingestion

4700000
7800000

8000
78000

40
23000000
2700000

22000
900
900
9000
90

600
46000
10000
81000

7800000
16000000

32000
390000
7800000

5000
500

310000
1600000
1600000
100000
88000

780000
2300000

3000
2000
2000

90
460
7.5

7800000
7000000

ND
1000

7800000
7000

700000
78000C
1600000

9000
4000
40

63000000
1600000

900
900

1600000
470000
1600000
23000

Inhalation

ND
100000000

ND
ND

3000
ND
ND
800
ND
ND
ND
ND
200

31000000
3000000

53000
10000000
930000

ND
ND

720000
300

20000
ND

130000
1300000

300
ND
ND
ND
ND
ND
ND
ND

11000
170

2300000
560000

ND
ND

1300000
400

1500000
1200000
3100000

15000
100
1000

2000000
ND
ND
ND

10000000
ND
ND
ND

Selected (Lowest)
Value

4700000
7800000

8000
78000

40
23000000
2700000

800
900
900
9000
90
200

46000
10000
53000

7800000
930000
32000
390000
720000

300
500

310000
130000

1300000
300

88000
780000
2300000

3000
2000
2000

90
460
7.5

2300000
560000

NA
1000

1300000
400

700000
780000
1600000

9000
100
40

2000000
1600000

900
900

1600000
470000
1600000
23000

screening value tables.xls\res
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Table C-1
Residential Soil Direct-Contact Screening Values
Sauget Area 1 EE/CA and RI/FS
Human Health Risk Assessment

ENSR International
Page 2 of 19

CAS Number

100-41-4
206-44-0
86-73-7
76-44-8
1024-57-3
118-74-1
319-84-6
58-89-9
77-47-4
67-72-1
193-39-5
78-59-1
72-43-5
74-83-9
75-09-2
95-48-7
91-20-3
98-95-3
86-30-6
621-64-7
108-95-2
1918-02-1

1 336-36-3
129-00-0
122-34-9
100-42-5
127-18-4
108-88-3
8001-35-2
120-82-1
71-55-6
79-00-5
79-01-6
108-05-4
75-01-4
108-38-3
95-47-6
106-42-3
1330-20-7

65-85-0
95-57-8
1 20-83-2
51-28-5
88-85-7
87-86-5
93-72-1
95-95-4
88-06-2

Constituent

Ethylbenzene
Fluoranthene
Fluorene
Heptachlor
Heptachlor epoxide
Hexachlorobenzene
alpha-HCH (aJpha-BHC)
gamma-HCH (Lindane)
Hexachlorocyclopentadiene
Hexachloroethane
lndeno(123-cd)pyrene
isophorone
Methoxychlor
Methyl bromide (Bromomethane)
Methylene chloride (Dichloromethane)
2-Methylphenol (o - Cresol)
Naphthalene
Nitrobenzene
N-Nrtrosodiphenylamine
M-Nrtrosodi-n propylamine
Phenol
Picloram
Polychlorinated biphenyls (PCBs)
3yrene
Simazine
Styrene
Tetrachloroethylene(Perchloroethylene)
Toluene
Toxaphene
1 24-Trichlorobenzene
1 1 1 -Trichtoroethane
1 1 2-Trichk>roethane
Trichloroethylene
Vinyl acetate
Vinyl chloride
m-Xylene
o-Xylene
p-Xylene
Xylenes (total)
onizable Oraanics
Benzoic Acid
2-Chlorophenol
24-Dichlorophenol
24-Dinitrophenol
Dinoseb
Pentachlorophenol
245-TP (Silvex)
245-Trichlorophenol
246 Trichlorophenol

Units

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

Exposure Route-Specific Values for Soils (a)

Ingestion

7800000
3100000
3100000

100
70

400
100
500

550000
78000
900

15600000
390000
110000
85000

3900000
3100000
39000
130000

90
47000000
5500000

1000
2300000
390000

16000000
12000

16000000
600

780000
ND

310000
58000

78000000
300

160000000
160000000
160000000
160000000

310000000
390000
230000
160000
78000
3000

630000
7800000
58000

Inhalation

400000
ND
ND
100

5000
1000
800
ND

10000
ND
ND

4600000
ND

10000
13000

ND
ND

92000
ND
ND
ND
ND
ND
ND
ND

1500000
11000

650000
89000

3200000
1200000
1800000

5000
1000000

30
420000
410000
460000
410000

ND

53000000
ND
ND
ND
ND
ND
ND

200000

Selected (Lowest)
Value

400000
3100000
3100000

100
70

400
100
500

10000
78000
900

4600000
390000
10000
13000

3900000
3100000
39000
130000

90
47000000
5500000

1000
2300000
390000
1500000

11000
650000

600
780000
1200000
310000
5000

1000000
30

420000
410000
460000
410000

310000000
390000
230000
160000
78000
3000

630000
7800000
58000
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Table C-1
Residential Soil Direct-Contact Screening Values
Sauget Area 1 EE/CA and RI/FS
Human Health Risk Assessment

ENSR International
Page 3 of 19

CAS Number

7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-42-8
7440-43-9
16887-00-6
7440-47-3
15065-83-1
18540-29-9
7440-48-4
7440-50-8
57-12-5
7782-41-4
15438-31-0
7439-92-1
7439-96-5
7439-97-6
7440-02-0
14797-55-8
7782-49-2
7440-22-4
14808-79-8
7440-28-0
7440-62-2
7440-66-6

93-76-5
94-82-6
78-93-3
591-78-6
91-57-6
88-74-4
208-96-8
5103-71-9
7429-90-5
191-24-2
319-85-7
57-74-9
319-86-8
132-64-9
1918-00-9
120-36-5
1746-01-6
959-98-8
33213-65-9
1031-07-8
7421-93-4

Constituent

Inoroanics
Antimony
Arsenic
Barium
Beryllium
Boron
Cadmium
Chloride
Chromium total
Chromium ion trivalent
Chromium (+Q)
Cobalt
Copper
Cyanide
Fluoride
ron
Lead
Manganese
Mercury
Nickel
Nitrate as Np
Selenium
Silver
Sulfate
Thallium
Vanadium
Zinc
Constituents Lackina TACO Standards
2,4,5-T
2,4-DB
2-Butanone (MEK)
2-Hexanone
2-Methylnaphthalene
2-Nitroaniline
Acenaphthylene
Alpha Chlordane
Aluminum
Benzo(g,h,i)perylene
beta-BHC
Chlordane
delta-BHC
Dibenzofuran
Oicamba
Dichloroprop
Dioxin
Endosutfan I
Endosuttan II
Endosutfan sulfate
Endrin aldehyde

Units

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
mg/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

Exposure Route-Specific Values for Soils (a)

Ingestion

31
0.4

5500
156(n)
7000
78
ND
390

78000
390

4700
2900
1600
4700
ND
400

3700
23

1600
130000

390
390
ND
6.3
550

23000

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

-

Inhalation

ND
750

690000
1340(n)

ND

1800
ND
270
ND
270
ND
ND
ND
ND
ND
ND

69000
10

13000
ND
ND
ND
ND
ND
ND
ND

-
-
-
-
-

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

-

Selected (Lowest)
Value

31
0.4

5500
156(n)
7000

78
NA

270
78000

270
4700
2900
1600
4700
NA
400
3700

10
1600

130000
390
390
NA

6.3
550

23000

610000 G)
490000 (j)
7300000 (j)
790000 (k)
3100000 (h)

3500 U)
4700000 (b)

500 (e)
76000 (j)

2300000 (i)
100 (c)
500 (e)
100 (c)

290000 (j)
1800000 (j)

NA (I)
1 (m)

470000 (f)
470000 (f)
470000 (f)
23000 (g)

C-6
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Table C-i
Residential Soil Direct-Contact Screening Values
Sauget Area 1 EE/CA and RI/FS
Human Health Risk Assessment

ENSR International
Page 4 of 19

CAS Number

53494-70-5
5103-74-2
94-74-6
7085-19-0
7439-98-7
85-01-8

Constituent

Endrin ketone
Gamma Chlordane
MCPA
MCPP
Molybdenum
Phenanthrene

Units

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

Exposure Route-Specific Values for Soils (a)

Ingestion

_

--
-
-
-
**

Inhalation

-
-
-
-
"

Selected (Lowest)
Value

23000 (g)
500 (e)

31000 (j)
61000 (j)

390 (j)
23000000 (d)

Notes:
CAS - Chemical Abstracts Service.
NA • Not Available.
ND - Not Determined.
TACO - Illinois Tiered Approach to Corrective Action.
(a) • Title 35, Subtitle G. Chapter I, Part 742 Illinois Tiered Approach to Corrective Action Objectives (TACO) Tier 1 values

from Appendix B, Table A.
(b) - No TACO value available. Therefore, the TACO value for acenapthene has been used due to structural similarity.
(c) - No TACO value available. Therefore, the TACO value for alpha-HCH has been used due to structural similarity.
(d) - No TACO value available. Therefore, the TACO value for anthracene has been used due to structural similarity.
(e) - No TACO value available. Therefore, the TACO value for chlordane has been used due to structural similarity.
(f) - No TACO value available. Therefore, the TACO value for endosulfan has been used due to structural similarity.
(g) - No TACO value available. Therefore, the TACO value for endrin has been used due to structural similarity.
(h) - No TACO value available. Therefore, the TACO value for naphthalene has been used due to structural similarity.
(i) - No TACO value available. Therefore, the TACO value for pyrene has been used due to structural similarity.
(j) - No TACO value, and no appropriate structural surrogate. Therefore, Region IX Preliminary

Remediation Goal (PRG), October 1,1999, used.
(k) - No TACO value, and no appropriate structural surrogate. Therefore, PRG for methyl-isobutyl-ketone
(I) - No TACO value. PRG value, appropriate surrogate, or dose response value available.
(m) - Approach for Addressing Dioxin in Soil at CERCLA and RCRA Sites. OSWER Directive 9200.4-26. April 13, 1998.
(n) - Values for beryllium re-calculated based on new dose-response information from US EPA (Integrated Risk Information

System, IRIS, 10/2000) using TACO SSL methodology as presented in Appendix C Tables A and B.
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Table C-2
Industrial Soil Direct Contact Screening Values
Sauget Area 1 EErtDA and RI/FS
Human Health Risk Assessment

ENSR International
Page 5 of 19

r
oo

CAS Number

83-32-9
67-64-1
15972-60-8
116-06-3
309-00-2
120-12-7
1912-24-9
71-43-2
56-55-3
205-99-2
207-08-9
50-32-8
111-44-4
117-81-7
75-27-4
75-25-2
71-36-3
85-68-7
86-74-8
1563-66-2
75-15-0
56-23-5
57-74-9
106-47-8
108-90-7
124-48-1
67-66-3
218-01-9
94-75-7
75-99-0
72-54-8
72-55-9
50-29-3
53-70-3
96-12-8
106-93-4
84-74-2
95-50-1
106-46-7
91 94-1

Constituent

Acenaphthene
Acetone
Alachlor
Aldicarb
Aldrln
Anthracene
Atrazine
Benzene
Benzo(a)anthracene
Benzo(b)fluoranthene
Benzo(k)lluroanthene
Benzo(a)pyrene
Bis(2-chloroethyl)ether
Bls(2-ethylhexyl)phthalate
Bromodichloromethane
Bromoform
Butanol
Bulyl benzyl phthalate
Carbazole
Carboluran
Carbon disulfide
Carbon tetrachlorlde
Chlordane
4-Chloroaniline (p-Chloroaniline)
Chlorobenzene(Monochlorobenzene)
Chlorodibromomethane
Chloroform
Chrysene
24-D
Dalapon
ODD
DDE
DDT
Dibenzo(ah)anthracene
12-Dibromo-3 chloropropane
1 2-Dibromoelhane (Elhylene dibromide)
Di-n-butyl phthalate
12-Dichlorobenzene (o - Dichlorobenzene)
14-Dichlorobenzene (p - Dichlorobenzene)
33'-Dichlorobenzldine

Units

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

Exposure Route-Specific Values for Soils (a)
Industrial-Commercial

Ingestlon

1 .20E+08
2. OOE+08
7.20E+04
2.00E+06
3.00E+02
6.10E+08
7.20E+07
2.00E+05
8.00E+03
8.00E+03
7.80E+04
8.00E+02
5.00E+03
4.10E+05
9.20E+04
7.20E+05
2.00E+08
4.10E+08
2.90E+05
1 .OOE+07
2. OOE+08
4.40E+04
4.00E+03
8.20E+06
4.10E+07
4.10E+07
9.40E+05
7.80E+05
2. OOE+07
6.10E+07
2.40E+04
1.70E+04
1 .70E+04
8.00E102
4.00E+03
7.00E+01
2.00E+08
1 .80E+08

ND
1 .30E+04

Inhalation

ND
1.00E408

ND
ND

6.60E+03
ND
ND

1 .50E+03
ND
ND
ND
ND

4.70E+02
3.10E+07
3.00E+06
1 .OOE405
1 .OOE+07
9.30E+05

ND
ND

7.20E+05
6.40E+02
3.80E+04

ND
2.10E+05
1.30E+06
5.40E+02

ND
ND
ND
ND
ND

1 .50E+06
ND

1.70E+04
3.20E+02
2.30E+06
5.60E+05
1.70E+07

ND

Selected (b)

1 .20E+-08
1 .OOE+08
7.20E+04
2.00E+06
3.00E+02
6.10E+08
7.20E+07
1 .50E+03
8.00E+03
8.00E+03
7.80E+04
8.00E+02
4.70E+02
4.10E+05
9.20E+04
1 .OOE+05
1 .OOE+07
9.30E+05
2.90E+05
1 .OOE+07
7.20E+05
6.40E+02
4.00E+03
8.20E+06
2.10E+05
1 .30E+06
5.40E+02
7.80E+05
2.00E+07
6.10E+07
2.40E+04
1 .70E+04
1.70E+04
8.00E+02
4.00E+03
7.00E+01
2.30E+06
5.60E+05
1 .70E+07
1 .30E+04

Construction Worker
Ingestlon

1 .20E+08
2.00E+08
1.60E+06
2.00E+05
6.10E+03
6.10E+08
7.10E+06
4.30E+06
1.70E+05
1 .70E+05
1 .70E+06
1.70E+04
7.50E+04
4.10E+06
2.00E+06
1 .60E+07
2. OOE+08
4.10E+08
6.20E+06
1.00E+06
2.00E+07
4.10E+05
1.20E+04
8.20E+05
4.10E+06
4.10E+07
2.00E+06
1 .70E+07
2.00E+06
6.10E+06
5.20E+05
3.70E+05
1. OOE+05
1 .70E+04
8.90E+04
1 .50E+03
2.00E+08
1 .80E+07

ND

2.80E+05

Inhalation

ND
1 .OOE+08

ND

ND
9.30E+03

ND
ND

2.10E+03
ND
ND
ND
ND

6.60E+02
3.10E+07
3.00E+06
1.40E+05
1. OOE+07
9.30E+05

ND
ND

9.00E+03
9.00E+02
5.30E+04

ND
1.30E+03
1.30E+06
7.60E+02

ND
ND
ND
ND
ND

2.10E+06
ND

1.10E+02
4.50E+02
2.30E+06
3 10E+05
3.40E+05

ND

Selected (b)

1 .20E+08
1 .OOE+08
1.60E+06
2.00E+05
6.10E+03
6.10E+08
7.10E+06
2.10E+03
1.70E+05
1 .70E+05
1.70E+06
1.70E+04
6.60E+02
4.10E+06
2.00E406
1 .40E+05
1 .OOE+07
9.30E+05
6.20E+06
1.00E+06
9.00E+03
9.00E+02
1.20E+04
8.20E+05
1 .30E+03
1.30E+06
7.60E+02
1 .70E+07
2.00E+06
6.10E+06
5.20E+05
3.70E+05
1. OOE+05
1.70E+04
1.10E+02
4.50E+02
2.30E+06
3.10E+05
3.40E+05
2.80E+05
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Table C-2
Industrial Soil Dirocl-Contact Screening Values
Saugol Area t EE/CA and RI/FS
Human Health Risk Assessment

ENSR International
PageGol 19

CAS Number

75-34-3
107-06-2
75-35-4
156-59-2
156-60-5
78-87-5
542-75-6
60-57-1
84-66-2
105-67-9
121-14-2
606-20-2
117-84-0
115-29-7
145-73-3
72-20-8
100-41-4
206-44-0
86-73-7
76-44-8
1024-57-3
118-74-1
319-84-6
58-89-9
77-47-4
67-72-1
193-39-5
78-59-1
72-43-5
74-83-9
75-09-2
95-48-7
91-20-3
98-95-3
86-30-6
621-64-7
108-95-2
1918-02-1

1336-36-3
129-00-0

Constituent

1 1 -Dlchloroethane
12-Dichloroelhane (Elhylene bichloride)
1 1 -Dlchloroethylene
cis-12-Dlchloroethylene
trans- 12 Dlchloroethylene
1 2-Dlchloropropane
1 3-Dlchloropropene
Dleldrin
Diethyl phthalate
24-Dlmethylphenol
24-Oinitrotoluene
26-Dlnitrotoluene
Di-n-octyl phthalate
Endosulfan
Endothall
Endrln
Ethylbenzene
Fluoranthene
Fluorene
Heptachlor
Heptachlor epoxide
Hexachlorobenzene
alpha-HCH (alpha-BHC)
gamma-HCH (Llndane)
Hexachlorocyclopentadiene
Hexachloroethane
lndeno(123-cd)pyrene
Isophorone
Methoxychlor
Methyl bromide (Bromomethane)
Methylene chloride (Dichloromethano)
2-Methylphenol (o - Cresol)
Naphthalene
Nitrobenzene
N-Nllrosodiphenylamine
N-Nilrosodi-n propylamine
Phenol
Picloram
Polychlorinated biphenyls (PCBs)
Pyrene

Units

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

Exposure Route-Specific Values (or Soils (a)
Industrial-Commercial

Ingestlon

2.00E+08
6.30E+04
1 .80E+07
2.00E+07
4.10E+07
8.40E+04
3.30E+04
4.00E+02
1 .OOE+09
4.10E+07
8.40E+03
8.40E+03
4.10E+07
1 .20E+07
4.10E+07
6.10E+05
2. OOE+08
8.20E+07
8.20E+07
1 .OOE+03
6.00E+02
4. OOE+03
9.00E4-02
4. OOE+03
1 .40E+07
2.00E+06
8.00E+03
4.10E+08
1 .OOE+07
2.90E+06
7.60E+05
1 .OOE+08
1 .20E+06
8.00E+02
8.20E+07
1 .OOE+06
1 .OOE+09
1.40E+08
1 .OOE+03
6.10E+07

Inhalation

1 .70E+06
7.00E+02
1 .50E+06
1 .20E+06
3.10E+06
2.30E+04
2.30E+02
2.20E+03
2.00E+06

ND
ND
ND

1 .OOE+07
ND
ND
ND

4.00E+05
ND
ND

1.10E+04
9.20E+03
1 .80E+03
1 .50E+03

ND
1 .60E+04

ND
ND

4.60E+06
ND

1 .50E+04
2.40E+04

ND
ND
ND
ND

1 .40E+OG
ND
ND
ND
ND

Selected (b)

1 .70E+06
7.00E+02
1 .50E+06
1 .20E+06
3.10E+06
2.30E+04
2.30E+02
4.00E+02
2.00E+06
4.10E+07
8.40E+03
8.40E+03
1. OOE+07
1 .20E+07
4.10E+07
6.10E+05
4.00E+05
8.20E+07
8.20E+07
1 .OOE+03
6.00E+02
1 .80E+03
9.00E+02
4. OOE+03
1 .60E+04
2.00E+06
8.00E+03
4.60E+06
1 .OOE+07
1.50E+04
2.40E+04
1 .OOE+08
1 .20E+06
8.00E+02
8.20E+07
1 .40E+05
1 .OOE+09
1 .40E+08
1.00Ei03
6.10E+07

Construction Worker
Ingestlon

2. OOE+08
1 .40E+06
1 .80E+06
2.00E+07
4.10E+07
1 .80E+06
6.10E+05
7.80E+03
1 .OOE+09
4.10E+07
1 .80E+05
1 .80E+05
4.10E+06
1 .20E+06
4.10E+06
6.10E+04
2.00E+07
8.20E+07
8.20E+07
2.80E+04
2.70E+03
7.80E+04
2.00E+04
9.60E+04
1 .40E+07
2.00E+06
1 .70E+05
4.10E+08
1 .OOE+06
1 .OOE+06
1 .20E+07
1 .OOE+08
8.20E+06
1 .OOE+06
2.50E+07
1 .80E+04
1.20Ei08
1.40E+07

ND
6.10E+07

Inhalation

1.30E+05
9.90E+02
1 .50E+06
1 .20E+06
3.10E+06
5.00E+02
3.30E+02
3.10E+03
2.00E+06

ND
ND
ND

1 .OOE+07
ND
ND
ND

5.80E+04
ND
ND

1 .60E+04
1.30E+04
2.60E+03
2.10E+03

ND
1.10E+03

ND
ND

4.60E+06
ND

3.90E+03
3.40E+04

ND
ND

9.40E+03
ND
ND
ND
ND
ND
ND

Selected (b)

1 .30E+05
9.90E+02
1.50E+06
1.20E+06
3.10E+06
5.00E+02
3.30E+02
3.10E+03
2.00E+06
4.10E+07
1.80E+05
1 .80E+05
4.10E+06
1 .20E+06
4.10E+06
6.10E+04
5.80E+04
8.20E+07
8.20E+07
1 .60E+04
2.70E+03
2.60E+03
2.10E+03
9.60E+04
1.10E+03
2.00E+06
1 .70E+05
4.60E+06
1 .OOE+06
3.90E+03
3.40E+04
1. OOE+08
8.20E+06
9.40E+03
2.50E+07
1 .80E+04
1.20E408
1.40E+07
1 OOE+03
6.10E+07
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Table C-2
Industrial Soil Direct-Contact Screening Values
Saugel Area 1 KH/CA and RI/1:S
Human Health Risk Assessment

ENSR International
Page 7 of 19

CAS Number

122-34-9
100-42-5
127-18-4
108-88-3
8001-35-2
120-82-1
71-55-6
79-00-5
79-01-6
108-05-4
75-01-4
108-38-3
95-47-6
106-42-3
1330-20-7

65-85-0
95-57-8
120-83-2
51-28-5
88-85-7
87-86-5
93-72-1
95-95-4
88-06-2

7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-42-8
7440-43-9
16887-00-6
7440-47-3
16065-83-1
18540-29-9
7440-48-4
7440-50-8
57-12-5
7782-41-4

Constituent

Slmazine
Styrene
Tetrachloroelhylene (Perchloroethylene)
Toluene
Toxaphene
1 24-Trichlorobenzene
1 1 1 -Trlchloroethane
112-Trichloroelhano
Trichloroethylene
Vinyl acetate
Vinyl chloride
m-Xylene
o-Xylene
p-Xylene
Xylenes (total)
lonlzable Oraanlcs
Benzole Acid
2-Chlorophenol
24-Dichlorophenol
24-Dinitrophenol
Dinoseb
Penlachlorophenol
245-TP (Silvex)
245-Trichlorophenol
246 Trichlorophenol
Inoraanlcs
Antimony
Arsenic
Barium
Beryllium
Boron
Cadmium
Chloride
Chromium total
Chromium ion trivalent
Chromium (+6)
Cobalt
Copper
Cyanide
Fluoride

Units

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
ing/kg

Exposure Route-Specific Values for Soils (a)
Industrial-Commercial

Ingestlon

1 .OOE+07
4.10E+08
1.10E+05
4.10E+08
5.20E403
2. OOE+07

ND
8.20E+06
5.20E+05
1 .OOE+09
3.00E+03
1 .OOE+09
1 .OOE-f09
1 .OOE+09
1 .OOE+09

1 .OOE+09
1 .OOE+07
6.10E+06
4.10E+06
2.00E+06
2.40E+04
1.60E+07
2.00E+08
5.20E+05

8.20E+02
3.00E+00
1 .40E+05

4.09E+03 (o)
1 .80E+05
2.00E+03

ND
1 .OOE+04
1 .OOE+06
1 .OOE+04
1.20E+05
8.20E+04
4.10E+04
1.20E+05

Inhalation

ND
1 .50E+06
2.00E+04
6.50E+05
1 .70E+05
3.20E+06
1 .20E+06
1.80E-«06
8.90E+03
1 .60E+06
6.00E+01
4.20E+05
4.10E+05
4.60E+05
4.10E+05

ND
5.30E+07

ND
ND
ND
ND
ND
ND

3.90E+05

ND
1.20E+03
9.10E+05

2.11E+03(o)
1 .OOE+06
2.80E+03

ND
4.20E+02

ND
4.20E+02

ND
ND
ND
ND

Selected (b)

1. OOE+07
1 .50E+06
2.00E+04
6.50E+05
5.20E+03
3.20E+06
1 .20E+06
1 .80E+06
8.90E+03
1.60E+06
6.00E+01
4.20E+05
4.10E+05
4.60E+05
4.10E+05

1 .OOE+09
1 .OOE+07
6.10E+06
4.10E+06
2.00E+06
2.40E+04
1 .60E+07
2.00E+08
3.90E+05

8.20E+02
3.00E+00
1.40E+05

2.11E+03(o)
1 .80E+05
2.00E+03

NA
4.20E+02
1. OOE+06
4.20E+02
1.20E+05
8.20E+04
4.10E+04
1.20E*05

Construction Worker
Ingestlon

1 .OOE+06
4.10E+07
2.40E+06
4.10E+08
1.10E+05
2.00E+06

ND
8.20E+06
1.20E+06
2.00E+08
6.50E+04
4.10E+08
4.10E+08
4.10E+08
4.10E+08

8.20E+08
1 .OOE+07
6.10E+05
4.10E+05
2.00E+05
5.20E+05
1.60E+06
2.00E-I08
1.10E+07

8.20E+01
6.10E+01
1 .40E+04

4.08E+02 (o)
1 .80E+04
2.00E+02

ND
4.10E+03
3.30E+05
4.10E+03
1.20E+04
8.20E+03
4.10E+03
1.20E+04

Inhalation

ND
4.30E+05
2.80E+04
4.20E+04
2.40E+05
9.20E+05
1 .20E+06
1.80E+06
1.20E+04
1 .OOE+04
8.00E+01
4.20E+05
4.10E+05
4.60E+05
4.10E+05

ND
530E+07

ND
ND
ND
ND
ND
ND

5.40E+05

ND
2.50E+04
8.70E+05

3.47E+03 (o)
1 .OOE+06
5.90E+04

ND
8.80E+03

ND
8.80E+03

ND
ND
ND
ND

Selected (b)

1. OOE+06
4.30E+05
2.80E+04
4.20E+04
1.10E+05
9.20E+05
1.20E+06
1.80E+06
1.20E+04
1 .OOE+04
8.00E+01
4.20E+05
4.10E+05
4.60E+05
4.10E+05

8.20E+08
1. OOE+07
6.10E+05
4.10E+05
2.00E+05
5.20E+05
1.60E+06
2.00E+08
5.40E+05

8.20E+01
6.10E+01
1.40E+04

4.08E+02 (o)
1.80E+04
2.00E+02

NA
4.10E+03
3.30E+05
4.10E+03
1 .20E+04
8.20E+03
4.10E+03
1.20E+04
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Table C-2
Industrial Soil Direct-Contact Screening Values
Sauget Area I EE/CA and RI/FS
Human Health Risk Assessment

ENSR International
Page 8 of 19

CAS Number

15438-31-0
7439-92-1
7439-96-5
7439-97-6
7440-02-0
14797-55-8
7782-49-2
7440-22-4
14808-79-8
7440-28-0
7440-62-2
7440-66-6

93-76-5
94-82-6
78-93-3
591-78-6
91-57-6
88-74-4
208-96-8
5103-71-9
7429-90-5
191-24-2
319-85-7
57-74-9
319-86-8
132-64-9
1918-00-9
120-36-5
1746-01-6
959-98-8
33213-65-9
1031-07-8
7421-93-4
53494-70-5
5103-74-2

Constituent

Iron
Lead (p)
Manganese
Mercury
Nickel
Nitrate as Np
Selenium
Silver
Sulfate
Thallium
Vanadium
Zinc

Constituents Lacklna TACO Standards
2,4,5-T
2,4-DB
2-Butanone (MEK)
2-Hexanone
2-Methylnaphthalene
2-Nitroaniline
Acenaphthylene
Alpha Chlordane
Aluminum
Benzo(g,h,i)perylene
beta-BHC
Chlordane
delta-BHC
Dibenzoluran
Dicamba
Dlchloroprop
Dioxin
Endosulfan 1
EndosuKan II
Endosulfan sulfate
Endrin aldehyde
Endrin ketone
Gamma Chlordane

Units

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

Exposure Route-Specific Values (or Soils (a)
Industrial-Commercial

Ingestion

ND
7.50E+02
9.60E+04
6.10E+02
4.10E+04
1 .OOE+06
1 .OOE+04
1 .OOE+04

ND
1 .60E+02
1 .40E+04
6.10E+05

-
--
••
-
-

-
--
--

-•

--

--

-
--
-
-

-

Inhalation

ND
ND

9.10E+04
5.40E+05
2.10E+04

ND
ND
ND
ND
ND
ND
ND

-
-
-

--

-
--

••

-
-
-
--

--
-

-•

Selected (b)

NA
7.50E+02
9.10E+04
6.10E+02
2.10E+04
1 .OOE+06
1 .OOE+04
1 .OOE+04

NA
1.60E+02
1.40E+04
6.10E+05

8.80E+06 (k)
7.00E+06 (k)
2.80E+07 (k)
2.90E+06 (I)
8.20E+07 (I)
5.00E+04 (k)
1.20E+08 (C)
4.00E+03 (1)
1 .OOE+05 (k)
6.10E+07 (j)
9.00E+02 (d)
4.00E+03 (1)
9.00E+02 (d)
5.10E+06 (k)
2.60E+07 (k)

NA (n)
1 .OOE+00 (m)
1 .20E+07 (g)
1 .20E+07 (g)
1.20E+07 (g)
6.10E+05 (h)
6.10E+05 (h)
4.00E+03 (1)

Construction Worker
Ingestion

ND
7.50E+02
9.60E+03
6.10E+01
4.10E+03
3.30E+05
1 .OOE+03
1 .OOE+03

ND
1 .60E+02
1.40E+03
6.10E+04

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
mg/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

Inhalation

ND
ND

8.70E+03
5.20E+04
4.40E+05

ND
ND
ND
ND
ND
ND
ND

Selected (b)

NA
7.50E+02
8.70E+03
6.10E+01
4.10E+03
3.30E+05
1 .OOE+03
1 .OOE+03

NA
1.60E-I02
1 .40E+03
6.10E+04

8.80E+06 (k)
7.00E+06 (k)
2.80E+07 (k)
2.90E+06 (I)
8.20E+06 (i)
5.00E+04 (k)
1 .20E+08 (c)
1 .20E+04 (f)
1 .OOE+05 (k)
6.10E+07 (j)
2.10E+03 (d)
1 .20E+04 (f)
2.10E+03 (d)
5.10E+06 (k)
2.60E+07 (k)

NA (n)
1 .OOE+00 (m)
1 .20E+06 (g)
1 .20E+06 (g)
1.20E+06 (g)
6.10E+04 (h)
6.10E+04 (h)
1 .20E+04 (()
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Table C-2
Industrial Soil Direct-Contact Screening Values
Saugol Area t EE/CA and RI/FS
Human Health Risk Assessment

ENSR International
Page 9 of 19

CAS Number

94-74-6
7085-19-0
7439-98-7
85-01-8

Constituent

MCPA
MCPP
Molybdenum
Phenanthrene

Unit*

ug/kg
ug/kg
ug/kg
ug/kg

Exposure Route-Specific Values (or Soils (a)
Industrial-Commercial

Ingestlon

-

Inhalation

--

Selected (b)

4.40E+05 (k)
8.80E+05 (k)
1 .OOE+04 (k)
6.10E+08 (e)

Construction Worker
Ingestlon

ug/kg
ug/kg
mg/kg
ug/kg

Inhalation Selected (b)

4.40E+05 (k)
8.80E+05 (k)
1 .OOE+04 (k)
6.10E+08 (e)

r
i

Notes:
CAS - Chemical Abstracts Service.
NA - Not Available.
ND - Not Determined.
TACO - Illinois Tiered Approach to Correclive Action.
(a) - Tillo 35, Subtitle G, Chapter I, Part 742 Illinois Tiered Approach to Correclive Action Objectives (TACO) Tier 1 values from Appendix B. Table A.
(b) - Selected value is the lower of the ingestion and inhalation Tier 1 standards.
(c) - No TACO value available. Therefore, the TACO value for acenaplhene has been used due to structural similarity.
(d) - No TACO value available. Therefore, the TACO value for alpha-HCH has been used due to structural similarity.
(e) - No TACO value available. Therefore, the TACO value for anthracene has been used due to structural similarity.
(I) - No TACO value available. Therefore, the TACO value lor chlordane has been used due to structural similarity,
(g) - No TACO value available. Therefore, the TACO value lor endosullan has been used due to structural similarity,
(h) - No TACO value available. Therefore, the TACO value for endrin has been used due to structural similarity.
(i) - No TACO value available. Therefore, the TACO value for naphthalene has been used due to structural similarity.
0) - No TACO value available. Therefore, the TACO value lor pyrene has been used due to structural similarity,
(k) - No TACO value, and no appropriate structural surrogate. Therefore. Region IX Preliminary

Remediation Goal (PRG), October I, 1999, used
(I) - No TACO value, and no appropriate structural surrogate. Therefore, PRG lor melhyl-lsobutyl-kelone
(m) - Approach for Addressing Dioxin in Soil at CERCLA and RCRA Sites. OSWER Directive 9200.4-26. April 13, 1998.
n) - No TACO value. PRG value, appropriate surrogate, or dose response value available,

(o) - Values for beryllium re-calculated based on new dose-response inlormation from US EPA (Integrated Risk Information
System, IRIS, 10/2000) using TACO SSL methodology as presented in Appendix C Tables A and B

(p) - Value for lead provided in the USEPA Region 9 PRG Table, November 1, 2000, used as this value is specific to industrial exposure scenarios.
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Table C-3
Soil-to-Groundwater Standards
Sauget Area 1 EE/CA and RI/FS
Human Health Risk Assessment

ENSR International
Page 10 of 19

CAS Number

83-32-9
67-64-1
15972-60-8
116-06-3
309-00-2
120-12-7
1912-24-9
71-43-2
56-55-3
205-99-2
207-08-9
50-32-8
11 1-44-4
117-81-7
75-27-4
75-25-2
71-36-3
85-68-7
86-74-8
1563-66-2
75-15-0
56-23-5
57-74-9
106-47-8
108-90-7
124-48-1
67-66-3
218-01-9
94-75-7
75-99-0
72-54-8
72-55-9
50-29-3
53-70-3
96-12-8
106-93-4
84-74-2
95-50-1
106-46-7
91-94-1
75-34-3
107-06-2
75-35-4
156-59-2
156-60-5
78-87-5
542-75-6
60-57-1
84-66-2
105-67-9
121-14-2
606-20-2
117-84-0
115-29-7
145-73-3

Constituent

Acenaphthene
Acetone
Alachlor
Aldicarb
Aldrin
Anthracene
Atrazine
Benzene
Benzo(a)anthracene
Benzo(b)fluoranthene
Benzo(k)fluroanthene
Benzo(a)pyrene
Bis(2-chloroethyl)ether
Bis(2-ethythexyl)phthalate
Bromodichloromethane
Bromoform
Butanol
Butyl benzyl phthalate
Carbazole
Carbofuran
Carbon disulfide
Carbon tetrachloride
Chlordane
4-Chloroaniline (p-Chloroanilme)
Chlorobenzene (Monochlorobenzene)
Chlorodibromomethane
Chloroform
Chrysene
24-D
Dalapon
ODD
DDE
DDT
Dibenzo(ah)antti racene
l2-Dibromo-3 chloropropane
12-Dibromoethane (Ethylene dibromide)
Di-n-butyl phttialate
1 2-Dichlorobenzene (o - Dichlorobenzene)
1 4-Dichlorobenzene (p - Dichlorobenzene)
33'-Dichk>robenzidine
1 1 -Dichloroethane
12-Dichloroethane (Ethylene dichloride)
1 1 -Dichtoroethylene
cis-12-Dichloroethylene
trans-12 Dichloroethylene
1 2-Dictiloropropane
1 3-Dichloropropene
Dieldrin
Diethyl phthalate
24-Dimethylphenol
24-Dinitrotoluene
26-Dinitrotoluene
Di-n-octyl phthalate
Endosulfan
Endothall

Units

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

Class II (a)

2900000
16000
200
70
2500
59000000
330
170
8000
25000
250000
82000
0.4

31000000
600
800
17000
930000
2800
1100
160000
330
48000
700
6500
400
2900
800000
7700
8500
80000
270000
160000
7600
2

4

2300000
43000
11000
33
110000
100
300
1100
3400
150
20
20
470000
9000
0.8
0.7

10000000
90000
400
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Table C-3
Soil-to-Groundwater Standards
Sauget Area 1 EE/CA and RI/FS
Human Health Risk Assessment

ENSR International
Page 11 of 19

CAS Number

72-20-8
100-41-4
206-44-0
86-73-7
76-44-8
1024-57-3
118-74-1
319-84-6
58-89-9
77-47-4
67-72-1
193-39-5
78-59-1
72-43-5
74-33-9
75-09-2
95-48-7
91-20-3
98-95-3
86-30-6
621-64-7
108-95-2
1918-02-1
1336-36-3
129-00-0
122-34-9
100-42-5
127-18-4
108-88-3
8001-35-2
120-82-1
71-55-6
79-00-5
79-01-6
108-05-4
75-01-4
108-38-3
95-47-6
106-42-3
1 330-20-7

65-85-0
95-57-8
120-83-2
51-28-5
88-85-7
87-86-5
93-72-1
95-95-4
88-06-2

Constituent

Endrin
Ethylbenzene
Fluoranthene
Fluorene
Heptachlor
Heptachlor epoxide
Hexachlorobenzene
alpha-HCH (alpha-BHC)
gamma-HCH (Lindane)
Hexachlorocyclopentadiene
Hexachloroethane
lndeno(123-cd)pyrene
Isophorone
Methoxychlor
Metby) bromide (Bromomethane)
Methylene chloride (Dichloromethane)
2-Methylphenol (o - Cresol)
Naphthalene
Nitrobenzene
M-Nitrosodiphenylamine
N-Nitrosodi-n propylamine
Phenol
Picloram
Porychlorinated biphenyls (PCBs)
Pyrene
Simazine
Styrene
Tetrachloroethylene (Perchloroethylene)
Toluene
Toxaphene
1 24-Trichlorobenzene
111-Trichloroethane
1 12-Trichloroethane
Trichloroethylene
Vinyl acetate
Vinyl chloride
m-Xylene
o-Xylene
p-Xylene
Xylenes (total)
lonizable Orqanics
Benzoic Acid
2-Chlorophenol
24-Dichlorophenol
24-Dinrtrophenol
Dinoseb
Pentachlorophenol
245-TP (Silvex)
245-Trichlorophenol
246 Trichlorophenol

Units

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ugAg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

Class II (a)

5000
19000
21000000
2800000
110000
3300
11000
3
47

2200000
2600
69000
8000
780000
1200
200
15000
420000
100
5600
0.05
100000
20000
NA
21000000
370
18000
300
29000
150000
53000
9600
300
300
170000
70
210000
190000
200000
150000

400000 (j)
3100 (I)
690 (j)
200
2500 (j)
100 (j)
55000 (j)
64000 (j)
70 (j)
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Table C-3
Soil-to-Groundwater Standards
Sauget Area 1 EE/CA and RI/FS
Human Health Risk Assessment

ENSR Internationa!
Page 12 of 19

7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-42-8
7440-43-9
16887-00-6
7440-47-3
16065-83-1
18540-29-9
7440-48-4
7440-50-8
57-12-5
7782-41-4
15438-31-0
7439-92-1
7439-96-5
7439-97-6
7440-02-0
14797-55-8
7782-49-2
7440-22-4
14808-79-8
7440-28-0
7440-62-2
7440-66-6

CAS Number

91-57-6
208-96-8
5103-71-9
191-24-2
319-85-7
57-74-9
319-86-8
959-98-8
33213-65-9
1031-07-8
7421-93-4
53494-70-5
5103-74-2
85-01 -8

Constituent

Inorganics
Antimony
Arsenic
Barium
Beryllium
Boron
Cadmium
Chloride
Chromium total
Chromium ion trivalent
Chromium (+6)
Cobalt
Copper
Cyanide
Fluoride
Iron
Lead
Manganese
Mercury
Nickel
Nitrate as Np
Selenium
Silver
Sulfate
Thallium
Vanadium
Zinc
Constituents Lacking Standards
2-Methytnaphthalene
Acenaphthylene
Alpha Chlordane
3enzo(g,n,i)perylene
beta-BHC

hlordane
delta-BHC
Endosutfan I
Endosutfan II
Endosulfan sulfate
Endrin aldehyde
Endrin ketone
Gamma Chlordane
ahenanthrene

Units

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

'9/kg
mg/kg

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

Class II (a)

20
100
260
140
NA
10
NA
NA
NA
ND
NA
330
120
NA
NA
NA
NA
0.05
400
NA
2.4
NA
NA
16
NA
2000

(i)
(i)
(«
(i)
(k)
(i)
(k)
(k)
(k)
(j)
(k)
0)
a)
(k)
(k)
(k)
(k)
(i)
0)
(k)
(j)
(k)
(k)
(i)
(k)
0)

420000
2900000
48000
21000000
3
48000
3
90000
90000
90000
5000
5000
48000
59000000

(h)
(b)
(e)
(')
(O
(e)
(c)
(f)
(0
(f)
(9)
(9)
(e)
(d)

Notes:
AS - Chemical Abstracts Service.

NA - Not Available.
ND - Not Determined.
TACO - Illinois Tiered Approach to Corrective Action.
(a) - Title 35, Subtitle G, Chapter I, Part 742 Illinois Tiered Approach to Corrective Action Objectives (TACO) Tier 1 values

from Appendix B, Table A.
b) - No TACO value available. Therefore, the TACO value for acenapthene has been used due to structural similarity,

(c) - No TACO value available. Therefore, the TACO value for alpha-HCH has been used due to structural similarity.
d) - No TACO value available. Therefore, the TACO value for anthracene has been used due to structural similarity.

(e) - No TACO value available. Therefore, the TACO value for Chlordane has been used due to structural similarity.
(f) - No TACO value available. Therefore, the TACO value for endosullan has be«n used due to structural similarity.
(g) • No TACO value available. Therefore, the TACO value for endrin has been used due to structural similarity.
(h) - No TACO value available. Therefore, the TACO value for naphthalene has been used due to structural similarity.
1) - No TACO value available. Therefore, the TACO value for pyrene has been used due to structural similarity.
j) - Lowest pH specific value from TACO Appendix B, Table D.
;k) - No pH specific value listed in TACO Appendix B, Table D.
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Table C-4
Groundwater and Surface Water Standards
Sauget Area 1 EE/CA and RI/FS
Human Health Risk Assessment

ENSR International
Page 13 of 19

CAS Number

71-55-6
79-00-5
75-34-3
75-35-4
120-82-1
96-12-8
1 06-93-4
95-50-1
107-06-2
78-87-5
542-75-6
106-46-7
93-72-1
95-95-4
88-06-2
94-75-7
120-83-2
1 05-67-9
51-28-5
121-14-2
606-20-2
95-57-8
95-48-7
91-94-1
1 06-47-8
83-32-9
67-64-1
1 5972-60-8
116-06-3
309-00-2
31 9-84-6
120-12-7
1912-24-9
71-43-2
56-55-3
50-32-8
205-99-2
207-08-9
65-85-0
1 1 1 -44-4
117-81-7
75-27-4
75-25-2
71-36-3
85-68-7
1 563-66-2
75-15-0
56-23-5
57-74-9
1 08-90-7
124-48-1
67-66-3
218-01-9

Constituent

1,1,1 -Trichloroethane
1 ,1 ,2-Trichloroethane
1,1-Dichloroethane
1 ,1 -Dichloroethylene
1 ,2,4-Trichlorobenzene
1 ,2-Dibromo-3-chloropropane
1 ,2-Dibromoethane (Ethylene dibromide)
1 ,2-Dichlorobenzene (o - Dichlorobenzene)
1 ,2-Dichloroethane (Ettiylene dichloride)
1 ,2-Dichloropropane
1 ,3-Dichloropropene
1 ,4-Dichlorobenzene (p - Dichlorobenzene)
2,4,5-TP (Silvex)
2,4,5-Trichlorophenol
2,4,6 Trichlorophenol
2,4-D
2,4-Dichlorophenol
2.4-Dimethylphenol
2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene
2-Chlorophenol
2-Methylphenol (o - Cresol)
3,3'-Dichlorobenzidine
4-Chloroaniline (p-Chloroaniline)
Acenaphthene
Acetone
Alachlor
Aldicarb
Aldrin
alpha-HCH (alpha-BHC)
Anthracene
Atrazine
Benzene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(k)fluroanthene
Benzoic Acid
Bis(2-chloroethyl)ether
Bis(2-ethylhexyl)phthalate
Bromodich loromethane
Bromoform
Butanol
Butyl benzyl phthalate
Carbofuran
Carbon disulfide
Carbon tetrachloride
Chlordane
Chlorobenzene(Monochlorobenzene)
Chlorodibromomethane
Chloroform
Chrysene

Class II (ug/L)(a)

1000
50

3500
35
700
0.2
0.5

1500
25
25
5

375
250
3500
32
350
21
140
14

0.02
0.1
175
350
100
28

2100
700
10
15
0.2

0.15
10500

15
25

0.65
2

0.9
0.85

28000
10
60

0.02
0.2
700
7000
200
3500

25
10

500
140
0.1
7.5
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Table C-4
Groundwater and Surface Water Standards
Sauget Area 1 EE/CA and Rl/FS
Human Health Risk Assessment

ENSR International
Page 14 of 19

CAS Number

1 56-59-2
75-99-0
72-54-8
72-55-9
50-29-3
53-70-3
60-57-1
84-66-2
84-74-2
1 1 7-84-0
88-85-7
115-29-7
145-73-3
72-20-8
100-41-4
206-44-0
86-73-7
58-89-9
76-44-8
1024-57-3
118-74-1
77-47-4
67-72-1
193-39-5
78-59-1
72-43-5
74-83-9
75-09-2
91-20-3
98-95-3
621-64-7
122-39-4
87-86-5
1 08-95-2
1918-02-1
1336-36-3
129-00-0
1 22-34-9
1 00-42-5
127-18-4

1 08-88-3
8001-35-2
156-60-5
79-01-6
108-05-4
75-01-4
1330-20-7

Constituent

cis-1 ,2-Dichloroethylene
Dalapon
ODD
DDE
DDT
Dibenzo(a,h)anthracene
Dieldrin
Diethyl phthalate
Di-n-butyl phthalate
Di-n-octyl phthalate
Dinoseb
Endosulfan
Endothall
Endrin
Ethylbenzene
Fluoranthene
Fluorene
gamma-HCH (Lindane)
Heptachlor
Heptachlor epoxide
Hexachlorobenzene
Hexachlorocyclopentadiene
Hexachloroethane
lndeno(1 ,2,3-c,d)pyrene
Isophorone
Methoxychlor
Methyl bromide (Bromomethane)
Methylene chloride (Dichloromethane)
Naphthalene
Nitrobenzene
N-Nitrosodi-n-propylamine
N-Nitrosodiphenylamine
Pentachlorophenol
Phenol
Picloram
Polychlorinated biphenyls (PCBs)
Pyrene
Simazine
Styrene
Tetrachloroethylene (Perchloroethylene)
Toluene
Toxaphene
trans- 1 ,2-Dichloroethylene
Trichloroethylene
Vinyl acetate
Vinyl chloride
Xylenes (total)

Class II (ug/L)(a)

200
2000
0.55
0.2
0.6
1.5
0.1

5600
3500
700
70
210
100
10

1000
1400
1400

1

2
1

0.3
500
35

2.15
1400
200
49
50
39
3.5
10
50
5

100
5000
2.5

1050
40
500
25

2500
15

500
25

7000
10

10000
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Table C-4
Groundwater and Surface Water Standards
Sauget Area 1 EE/CA and RI/FS
Human Health Risk Assessment

ENSR International
Page 15 of 19

CAS Number

7440-36-0
7440-38-2
7440-39-3
7440-41 -7
7440-42-8
7440-43-9
16887-00-6
18540-29-9
7440-47-3
7440-48-4
7440-50-8
57-12-5
7782-41-4
7439-89-6
7439-92-1
7439-96-5
7439-97-6
7440-02-0
14797-55-8
7782-49-2
7440-22-4
14808-79-8
7440-28-C
7440-62-2
7440-66-6

79-34-5
541-73-1
93-76-5
94-B2-6
91-58-7
91-57-6
88-74-4
106-44-5
108-10-1
100-01-6
5103-71-9
7429-90-5
191-24-2
319-85-7
86-74-8
540-59-0
319-86-8
132-64-9
1918-00-9
120-36-5
131-11-3
1746-01-6
959-98-8
33213-65-9
7421-93-4
53494-70-5

Constituent

Inorganics
Antimony
Arsenic
Barium
Beryllium
Boron
Cadmium
Chloride
Chromium, ion, hexavalent
Chromium, total
Cobalt
Copper
Cyanide
Fluoride
Iron
Lead
Manganese
Mercury
Nickel
Nitrate as N
Selenium
Silver
Sulfate
Thallium
Vanadium
Zinc
Constituents Lacking TACO Standards
1 ,1 ,2,2-Tetrachloroethane
1 ,3-Dichlorobenzene
2,4,5-T
2,4-DB
2-Ch loronaphthalene
2-Methylnaphthalene
2-Nitroaniline
3-Methylphenol/4-Methylphenol
4-Methyl-2-pentanone (MIBK)
4-Nitroaniline
Alpha Chlordane
Aluminum
Benzo(g,h,i)perylene
beta-BHC
Carbazole
Cis/Trans-1 ,2-Dichloroethene
detta-BHC
Dibenzofuran
Dicamba
Dichloroprop
Dimethylphthalate
Dioxin
Endosulfan I
Endosulfan II
Endrin aldehyde
Endrin ketone

Class II (ug/L)(a)

24
200
2000
500

2000
50

200000
NA

1000
1000
650
600

4000
5000
100

10000
10

2000
100000

50
50

400000
20
49

10000

0.055
1500
360
290
490
39
2.1
350
160
2.1
10

36000
1050
0.15
3.4
200
0.15
24

1100
NA

360000
0.00003

210
210
10
10

(n)
(t>)
(n)
(n)
(n)
(c)
(n)
(d)
(n)
(n)
(e)
(n)
(0
(9)
(n)
(n)
(g)
(n)
(n)
(I)
(n)
(m)
(')
(i)
(i)
(j)
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Table C-4
Groundwater and Surface Water Standards
Sauget Area 1 EE/CA and RI/FS
Human Health Risk Assessment

ENSR International
Page 16 of 19

CAS Number

5103-74-2
93-65-2
7439-98-7
85-01-8

Constituent

Gamma Chlordane
MCPP
Molybdenum
Phenanthrene

Class II (ug/L)(a)

10
36
180

10500

(e)
(n)
(n)
(k)

Notes:
CAS - Chemical Abstracts Service.
NA - Not Available.
ND - Not Determined.
TACO - Illinois Tiered Approach to Corrective Action.
(a) - Title 35, Subtitle G, Chapter I, Part 742 Illinois Tiered Approach to Corrective Action Objectives (TACO) Tier 1 values

from Appendix B, Table E.
(b) - No TACO value available. Therefore, the TACO value for 1,2-dichlorobenzene has been used due to structural similarity.
(c) - No TACO value available. Therefore, the TACO value for naphthalene has been used due to structural similarity.
(d) - No TACO value available. Therefore, the TACO value for 2-methylphenol has been used due to structural similarity.
TACO - Ilinois Tiered Approach to Corrective Action.
(f) - No TACO value available. Therefore, the TACO value for pyrene has been used due to structural similarity.
(g) - No TACO value available. Therefore, the TACO value for alpha-HCH has been used due to structural similarity,
(h) - TACO value for cis-1,2-dichloroethylene.
(i) - No TACO value available. Therefore, the TACO value for endosulfan has been used due to structural similarity.
(j) - No TACO value available. Therefore, the TACO value for endrin has been used due to structural similarity.
(k) - No TACO value available. Therefore, the TACO value for anthracene has been used due to structural similarity.
(I) - No TACO value, PRG value, appropriate surrogate, or dose response value available.
(m) - Drinking Water Standards and Health Adivories. Office of Water, EPA 822-BOO-001, Summer 2000. Maximum

Contaminant Level (MCL).
(n) - No TACO value, and no appropriate structural surrogate. Therefore, Region IX Preliminary

Remediation Goal (PRG), October 1, 1999, used.
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Table C-5
Screening Criteria for Constituents Detected in Air
Sauget Area 1 EE/CA and RI/FS
Human Health Risk Assessment

CAS Number

71-55-6
75-35-4
78-93-3
108-10-1
67-64-1
100-41-4
98-82-8
1 330-20-7
75-09-2
104-51-8
95-47-6
99-87-6
1 35-98-8
100-42-5
98-06-6
127-18-4
108-88-3
79-01-6

Constituent

1 ,1 ,1-Trichloroethane
1 ,1-Dichloroethene
2-Butanone
4-Methyl-2-pentanone
Acetone
Ethylbenzene
Isopropylbenzene
m&p-Xylene
Methylene chloride
n-Butylbenzene
o-Xylene
p-lsopropyltoluene
s-Butylbenzene
Styrene
t-Butylbenzene
Tetrachloroethene
Toluene
Trichloroethene

PRG (ug/m3) (a)

1000
0.038
1000
83
370
1100
400
730
4.1
36.5
730
730 (b)
36.5
1100
36.5
3.3
400
1.1

Notes:
CAS - Chemical Abstracts Service.
PRG - Preliminary Remediation Goal.
(a) - U.S. EPA Region IX Preliminary Remediation Goal (PRG),

October 1, 1998.
(b)- No PRG value available. Therefore, the PRG value for xylenes has

been used due to structural similarity.
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Table C-6
Fish Tissue Standards
Sauget Area 1 EE/CA and RI/FS
Human Health Risk Assessment

ENSR International
Page 18 of 19

CAS Num

72-55-9
7440-38-2
117-81-7
7440-47-3
7440-50-8
84-74-2
1746-01-6
5103-74-2
7439-97-6
7440-66-6

Constituent

4,4-DDE
Arsenic
bis(2-Ethylhexyl)phthalate
Chromium
Copper
Di-n-butylphthalate
Dioxin
Gamma Chlordane
Mercury
Zinc

RBC (mg/kg) (a)

0.009
0.002
0.23
2028

54
135

0.000025
0.009
0.14
406

(b)

(c)
(d)
(e)

Notes:
CAS - Chemical Abstracts Service.
RBC - Risk-Based Concentration.
(a) - U.S. EPA Region III Risk-Based Concentration (RBC) Table,

October 5, 2000. Value for fish tissue.
(b) - Value for Chromium III.
(c) - Food and Drug Administration (FDA) Action Level; as reported in:

USEPA. 1984. Ambient Water Quality Criteria Document for
2,3,7,8-Tetrachlorodibenzo-p-dioxin. EPA 440/5-84-007.
Cordel, Frank. 1981. The Use of Epidemiology in The Regulation
of Dioxins in The Food Supply. Regulatory Toxicology and
Pharmacology 1:379-387.

(d) - Value for Chlordane.
(e) - Value for Methyl Mercury.
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TABLE C-7
CALCULATIONS OF TIER 1 TACO STANDARDS FOR BERYLLIUM
USE OF CURRENT USEPA DOSE-RESPONSE VALUES
SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

PARAMETER

AT ing (yr)
AT mh (yr)
ATc (yr)
BW (kg)
CONV(KG/MG)
CONV(UG/MG)
ED ing(yr)
ED inh(yr)
EF (d/yr)
IRsoil (mg/d)
PEF (m*3/kg)
PEF1 (rrvxykg)
RfC (mg/mA3)
RfDo (mg/(kg-d))
THQ
TR
URF (ug/m3)M
YR(d/yr)

INGESTION:
NONCARCINOGENIC

INHALATION
NONCARCINOGENIC

CARCINOGENIC

RESIDENTIAL
Noncarcinogen

6.00
30.00

--
15.00

1 .OOE-06
1. OOE+03

6.00
30.00
350.00
200.00

1 .32E+09
-

2.00E-05
2.00E-03

1.00_

--
365.00

1.56E+02

2.75E+04

--

Carcinogen
-
--

70.00
70.00

1. OOE-06
1 .OOE+03

--
30.00

350.00
-

1 .32E+09
-
-
-
-

1 .OOE-06
2.40E-03
365.00

-

-

1 .34E+03

INDUSTRIAL;
COMMERCIAL

25.00
25.00
70.00
70.00

1 .OOE-06
1 .OOE+03

25.00
25.00
250.00
50.00

1 .24E+09
--

2.00E-05
2.00E-03

1.00
1 .OOE-06
2.40E-03
365.00

4.09E+03

3.62E+04

2.11E+03

CONSTRUCTION
WORKER

0.115
0.115
70.00
70.00

1 .OOE-06
1. OOE+03

1.00
1.00

30.00
480.00
-

1 .24E+08
2.00E-05
2.00E-03

1.00
1 .OOE-06
2.40E-03
365.00

4.08E+02

3.47E+03

4.40E+04

-- = Not Applicable
TACO - Tiered Approach to Corrective Action Objectives. Part 742, Subchapter F, Chapter I, Subtitle G,
Title 35 of the Illinois Regulations, effective June 8, 1998.

EQUATION FOR SOIL INGESTION EXPOSURE ROUTE
NONCARCINOGENIC (MG/KG):

THQ ' BW AT ing' YR
(1/ RfDo) • CONV (kg/mg) * EF ' ED ing * IRsoil

EQUATION FOR INHALATION EXPOSURE ROUTE
NONCARCINOGENIC (MG/KG):

RESIDENTIAL, INDUSTRIAL/COMMERCIAL

THQ ' AT inh " YR
EF ' ED inh * (1/RfC) * (1/PEF)

CONSTRUCTION WORKER

THO ' AT inh ' YR
EF ' ED inh • (1/RfC) * (1/PEF1)

CARCINOGENIC (MG/KG):
RESIDENTIAL, INDUSTRIAL/COMMERCIAL

TR ' ATc ' YR
URF ' CONV(UGTMG) * EF ' ED inh • (1/PEF)

CONSTRUCTION WORKER

TR ' ATc ' YR
URF ' CONV(UG/MG) * EF ' ED inh " (1/PEF1)
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APPENDIX D

BACKGROUND CALCULATIONS

This appendix presents the concentrations to be used as background for constituents detected in
background samples collected for:

• Table D-1 Subsurface Soil

• Table D-2 Surface Soil

• Table D-3 Sediment

• Table D-4 Surface Water

• Table D-5Groundwater

Background is calculated as described in the USEPA-approved workplan for the Human Health Risk
Assessment for Sauget Area 1 (presented in Appendix A), following USEPA Region 4 (2000)

guidance. The background concentration is defined as two times the arithmetic mean site-specific
background concentration.

Background calculations for fish tissue are presented in Appendix I, with the fish tissue screening table.
Background data for air are presented in Appendix J.

Reference

USEPA. 2000. Region 4 Human Health Risk Assessment Bulletins - - Supplement to RAGS. USEPA

Region 4. Atlanta, GA. Update 05/30/00.

[URL: http://www.epa.gov/region4/waste/oftecser/healthbul.htm]
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TABLE D-1
SUMMARY STATISTICS AND CALCULATION OF BACKGROUND CONCENTRATIONS - SUBSURFACE SOIL
SAUGET AREA 1 EE/CA AND Rl/FS
HUMAN HEALTH RISK ASSESSMENT

ENSR International
Page 1 of 6

Constituent

2,4,5-TP (Silvex)
Acetone
Aluminum
Antimony
Arsenic
Barium
Ben20(a)anthracene
Benzo(g,h,i)perylene
Beryllium
Cadmium
Calcium
Chromium
Chrysene
Cobalt
Copper
Diethyiphthalate
Fluoranthene
Iron
Lead
Magnesium
Manganese
MCPP
Mercury
Methylene chloride
Molybdenum
Nickel
Potassium
Silver
Sodium
Total 2,3,7,8-TCDD-TEQ
Vanadium
Zinc

Units

ug/kg
ug/kg
mg/kg
mg/kg
mg/kg
mg/kg
ug/kg
ug/kg
mg/kg
mg/kg
mg/kg
mg/kg
ug/kg
mg/kg
mg/kg
ug/kg
ug/kg
mg/kg
mg/kg
mg/kg
mg/kg
ug/kg
mg/kg
ug/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
ug/kg
mg/kg
mg/kg

Frequency of Detection
Total # Samples (b) | # Detects

3
3
3
1
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3

1
1

3
1

3
3
1
1

3
3
3
3
1

3
3
2
1
3
3
3
3
2
3
1
3
3
3
1
1

3
3
3

% Detected
33%
33%
100%
100%
100%
1 00%
33%
33%
100%
100%
100%
100%
33%
100%
100%
67%
33%
100%
100%
100%
100%
67%
100%
33%
100%
100%
100%
33%
33%
100%
100%
100%

Summary Statistics
Minimum

4.90E+00
5.50E+00
8.40E+03
1 .20E+00
6.80E+00
1 .70E+02
2.60E+01
3.40E+01
5.00E-01
1.10E-01
3.80E+03
1 .30E+01
4.20E+01
6.40E+00
1.10E+01
6.30E+01
4.20E+01
1 .40E+04
8.50E+00
3.10E+03
3.70E+02
1.20E+03
4.10E-03
1 .40E+00
5.00E-01
1 .60E+01
1 .80E+03
5.50E-01
6.00E+01
1 .60E-04
2.50E+01
4.20E+01

Average

5.40E400
5.50E+00
1.01E+04
1 .20E+00
8.70E+00
1 .87E+02
2.60E+01
3.40E+01
6.33E-01
3.44E-^
8.07E+03
1.63E+01
4.20E+01
6.97E+00
7.73E+01
9.27E+01
4.20E+01
1 .67E+04
7.12E+01
4.67E+03
4.00E+02
2.37E-f03
2.80E-02
1.40E-MDO
8.73E-01
1 .87E+01
2.10E+03
6.93E-01
1 .77E+02
6.89E-04
2.90E+01
3.21 E+02

Maximum

5.80E+00
5.50E+00
1 .20E-KM
1 .20E+00
1.20E+01
2.00E+02
2.60E+01
3.40E+01
7.20E-01
8.90E+00
1 .20E+04
1.80E+01
4.20E+01
7.70E+00
1 .80E+02
1.10E+02
4.20E+01
1 .80E+04
1 .60E+02
5.70E+03
4.20E+02
3.00E+03
6.00E-02
1 .40E+00
1 .50E+00
2.00E+01
2.30E+03
9.80E-01
4.10E+02
1 .55E-03
3.10E+01
7.70E+02

Calculated
Background

Concentration (a)

1 .08E+01
1.10E+01
2.03E+04
2.40E+00
1.74E+01
3.73E-1O2
5.20E+01
6.80E+01
1 .27E+00
6.87E+00
1 .61 E+04
3.27E+01
8.40E+01
1.39E+01
1.55E+02
1.85E+02
8.40E+01
3.33E+04
1 .42E+02
9.33E+03
8.00E+Q2
4.73E+03
5.61 E-02
2.80E+00
1 .75E+00
3.73E+01
4.20E+03
1.39E+00
3.53E-^02
1 .38E-03
5.80E+01
6.41 E+02

Notes:
(a) - Background as defined in the Human Health Risk Assessment Workplan tor Sauget Area 1 is two times the average

concentration in the background or reference samples (U.S. EPA, Region 4, 2000.)
(b) - Samples BS-EE-04-3-6FT, BS-EE-20-3-6FT, and BS-EEG-108-3-6FT.
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TABLE D-2
SUMMARY STATISTICS AND CALCULATION OF BACKGROUND CONCENTRATIONS - SURFACE SOIL
SAUGET AREA 1 EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

ENSR International
Page 2 of 6

Constituent

2.4,5-TP (Silvex)

2-Hexanone
4,4'-DDE
4,4'-DDT
Aluminum
Anthracene
Antimony
Arsenic
Barium
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
Beryllium
bis(2-Ethylhexyl)phthaJate
Cadmium
Calcium
Carbazole
Chromium
Chrysene
Cobalt
Copper

Dietnylpnthalate
Di-n-butylphthalate
Fluoranthene
Iron
Lead
Magnesium
Manganese
MCPA
MCPP
Mercury

Methylene chloride
Molybdenum
Nickel
Pentachlorophenol
Phenanthrene
Potassium
Pyrene
Silver
Sodium
Total 2,3,7,8-TCDD-TEQ
Total PCBs
Vanadium
Zinc

Units

ug/kg
ug/kg
ug/kg
ug/kg
mg/kg
ug/kg
mg/kg
mg/kg
mg/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
mg/kg
ug/kg
mg/kg
mg/kg
ug/kg
mg/kg
ug/kg
mg/kg
mg/kg

ug/kg
ug/kg
ug/kg
mg/kg
mg/kg
mg/kg
mg/kg
ug/kg
ug/kg
mg/kg
ug/kg
mg/kg
mg/kg
ug/kg
ug/kg
mg/kg
ug/kg
mg/kg
mg/kg
ug/kg
ug/kg
mg/kg
mg/kg

Frequenc
Total * Samples (c)

3
3
3
3
3
3
1

3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3

3
3
3

3
3
3
3
3
3
3
3
3
3

of Detection
# Detects

3
1
1

1
3
1
1

3
3
2
2
2
2
2
3
2
3
3
1

3
2
3
3
3
2
2
3
3
3
3
3
3
3
2
3
3
2
2
3
2
2
1

3
2
3
3

% Detected

100%
33%
33%
33%
100%
33%
100%
100%
100%
67%
67%
67%
67%
67%

100%
67%

100%
100%
33%
100%
67%

100%
100%
100%
67%
67%

100%
100%
100%
100%
100%
100%
100%
67%

100%
100%
67%
67%

100%
67%
67%

33%
100%
67%
100%
100%

Summary Statistics
Minimum

5.80E+00
1 .45E+01
2.00E+00
2.00E+00
8.10E+03
8.00E+01
1 .90E+00
6.60E+00
1.10E+02
7.70E+01
6.00E+01
6.90E+01
4.50E+01
6.00E+01
4.50E-01
1 .05E+02
5.20E-01
4.00E+03
3.20E+01
1.70E+01
9.70E+01
5.50E+00
3.50E+01
6.00E+01
1 .05E+02
1.13E+02
1.50E+04
2.40E+01
3.20E+03
3.90E+02
4.30E+03
2.50E+03
4.40E-02
1.70E+00
7.20E-01
1.50E+01
2.55E+02
1.00E+02
1.30E-fO3
1.13E+02
3.25E-01
5.00E+01
4.72E-03
1.00E+01
2.80E+01
8.20E+01

Average

8.68E+00
1.65E+01
8.06E+00
7.06E+00
1 .27E+04

8.00E+01
1 .90E+00
9.57E+00
1 .82E+02
1 .20E+02
9.33E+01
8.95E+01
6.35E+01
1 .04E+02
7.53E-01
1.61 E+02
4.32E+00
1 .68E+04
3.20E+01
1.97E-f01
1.37E+02
7.77E+00
1.05E-*02
9.33E+01
1 .56E+02
2.51 E+02
1.90E+04
9.25E+01
8.62E+03
4.42E+O2
7.25E+03
4.98E+03
8.87E-02
5.69E+00
1.01E+00
2.13E+01
3.71 E+02
1.68E+02
2.37E+03
2.18E+02
6.75E-01
2.88E+02
6.19E-02
6.00E+02
3.45E+01
4.04E+02

Maximum

1.10E+01
1.80E+01
2.00E+01
1 .70E+01
1.90E+04
8.00E+01
1.90E+00
1 .30E+01
2.35E+02
1 .70E+02
1 .50E+02
1.10E+02
8.20E+01
1 .40E+02
1.10E+00
2.68E+02
9.40E+00
4.00E+04
3.20E+01
2.50E+01
2.00E-t-02
1 .04E+01
1.90E+02
1.10E+02
2.40E+02
4.40E+02
2.50E+04
1 .80E+02
1 .70E+04
5.35E+02
1 .30E+04
6.55 E+03
1 .40E-01
1.20E+01
1.40E+00
2.80E+01
5.61 E+02
2.90E+02
3.50E+03
3.60E+02
1.10E+00
7.50E+02
1.72E-01
1.71E+03
4.45E+01
8.20E+02

Calculated
Background

Concentration (a)

1.74E+01
3.30E+01
1.61E+01
1.41E+01
2.54E+04

1.60E+02
3.80E+00
1.91E+01
3.63E+02
2.40E+02
1.87E+02
1.79E+02
1.27E+02
2.08E+02
1.51E+00
3^2E+02
8.65E+00
3.35E+04
6.40E+01
3.93E+01
2.73E+02
1.55E+01
2.09E+02
1.87E+02
3.12E+02
5.02E+02
3.80E+04
1.85E+02
1.72E+04
8.83E+02
1.45E+04

9.97E+03
1.77E-01
1.14E+01
2.02E+00
4.27E+01

(b)
3.35E+02
4.73E+03
4.35E+02
1.35E+00 :
5.77E+02
1.24E-01

(b)
6.90E+01
8.08E+02

Notes:
(a) - Background as defined in the Human Health Risk Assessment Workplan for Sauget Area 1 is two times the average

concentration in the background or reference samples (U.S. EPA, Reg on 4, 2000.)
(b) - Background concentration not calculated.
(c) - Samples BS-EE-04-0-0.5FT. BS-EE-20-0-0.5FT, and BS-EEG-1 08-0-0.5FT.
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TABLE D-3
SUMMARY STATISTICS AND CALCULATION OF BACKGROUND CONCENTRATIONS - SEDIMENT
SAUGET AREA 1 EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

ENSR International
Page 3of 6

Constituent

2.4-D
2-Butanone (MEK)
Acetone
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Molybdenum
Nickel
Pentachlorophenol
Potassium
Total 2.3,7,8-TCDD-TEO
Total Organic Carbon
Vanadium
Zinc

Units
ug/kg
ug/kg
ug/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
ug/kg
mg/kg
ug/kg
mg/kg
mg/kg
mg/kg

Frequency of Detection
btal # Samples (b

4

4

4

4

3

4

4

4

4

4

4

4

4

4

4

4

4

4

4

4

4

4

4

4

4

4

# Detects
1
3
3
4

2

4

4

4

4

4

4

4

4

4

4

4

4

4

4

4

1

4

4

4

4

4

% Detected

25%
75%
75%
100%
67%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
25%
100%
100%
100%
100%
100%

Summary Statistics
Minimum | Average

8.50E+00
1 .40E+01
4.75E+01
1.20E+04
1.30E+00
6.70E+00
1.65E+02
6.20E-01
2.90E-01
1 .20E+04
1 .70E+01
7.10E+00
1 .60E+01
1 .75E+04
1.65E+01
3.25E+03
5.70E+02
4.00E-02
3.70E-01
1 .75E+01
3.76E+02
1 .60E+03
5.38E-03
1.20E+04
2.95E+01
5.90E+01

1.01E+01
2.49E+01
7.78E+01
1 .45E+Q4
1.38E+OO
7.18E+00
2.06E+02
7.80E-01
4.15E-01
1 .35E+04
2.00E+01
8.60E+00
1 .90E+01
2.06E+04
2.19E+01
5.14E+03
7.08E+O2
4.80E-02
4.45E-01
2.14E+01
3.76E+02
2.10E+03
6.22E-03
1 .70E+04
3.49E+Q1
8.30E+01

Maximum

1.20E+01
4.00E+01
1 .60E+02
1.90E+04
1 .45E+00
8.00E+00
2.30E+02
1.00E+00
6.50E-01
1 .80E+04
2.50E+01
1 .OOE+01
2.30E+01
2.40E+04
2.60E+01
6.50E+03
7.70E+02
6.30E-02
5.30E-01
2.60E+Q1
3.76E-K02
2.60E+03
7.60E-03
2.30E+04
4.40E+01
9.60E+01

Calculated
Background

Concentration (a)

2.03E-KH
4.99E+01
1 .56E+02
2.90E+04
2.75E+00
1.44E+01
4.13E+02
1 .56E+00
8.30E-01
2.70E+04
4.00E+01
1 .72E+01
3.80E-rOl
4.13E+04
4.38E+01
1 .03E+04
1 .42E+03
9.60E-02
8.90E-01
4.28E+01
7.52E+02
4.20E+03
1.24E-02
3.40E+04
6.98E+01
1 .66E+02

Notes:
(a) - Background as defined in the Human Hearth Risk Assessment Workplan for Sauget Area 1 is two times the average

concentration in the background or reference samples (U.S. EPA, Region 4, 2000.)
(b) - Samples SED-RA1-S1-0.2FT, SED-RA1-S2-0.2FT, SED-RA2-Sl-0.2FTand SED-RA2-S2-0.2FT.
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TABLE CM
SUMMARY STATISTICS AND CALCULATION Or BACKGROUND CONCENTRATIONS • SURFACE WATER
SAUGET AREA 1 EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

ENSR International
Pago 4 of 6

Constituent

3,3'-Dictilorobenzidine
4,4'-DDE
4,4'-DDT
Acetone
Aldrln
Alpha Chlordane
alpha-BHC
Aluminum
Arsenic
Barium
Beryllium
bota-BHC
Calcium
Chromium
Cobalt
Copper
della-BHC
Dieldrin
[Endosulfan 1
Endosullan II
Endosulfan sulfate
Endrin
Endrin aldehyde
Endrin ketone
Gamma Chlordane
gamma-BHC (Lindane)
Heptachlor
Heptachlor epoxide
Iron
Lead
Magnesium
Manganese
Molybdenum
Nickel
Potassium
Sodium
Total 2,3,6,7-TCDD TEQ
Vanadium
Zinc

Frequency of Detection
Total « Samples (b)

4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
i\
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4

* Detects
1
1
1
1
2
2
1
4
4
4
2
4
4
4
4
4
4
2
4
1
3
2
1
2
2
4
1
4
4
4
4
4
4
4
4
4
4
4
4

% Delected

25%
25%
25%
25%
50%
50%
25%
100%
100%
100%
50%
100%
100%
100%
100%
100%
100%
50%
100%
25%
75%
50%
25%
50%
50%
100%
25%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%

Summary Statistics (ufl/L)
Minimum

5.00E+00
1.50E-03
5.70E-03
2.50E+01
2.40E-03
1.90E-03
1.55E-03
9.40E+03
9.30E+00
3.20E+02
6.65E-01
4.80E-03
5.00E+04
1.10E+01
4.70E+00
9.70E+00
6.00E-03
2.10E-03
1.70E-03
9.60E-05
2.80E-03
4.80E-04
2.62E-02
4.70E-03
8.20E-04
1.00E-03
3.50E-03
4.70E-03
1.10E+04
2.00E+01
2.30E+04
1 .50E+03
3.20E+00
1.30E+01
7.00E+03
1.60E+04
4.78E-06
3.10E+01
4.20E+01

Mean

5.00E+00
1.50E-03
5.70E-03
2.51E+01
3.20E-03
7.45E-03
1.55E-03
1.32E+04
1.46E+01
3.59E+02
7.48E-01
1.08E-02

5.86E+04
1.54E+01
5.70E+00
1.23E+01
6.25E-03
2.85E-03
6.98E-03
9.60E-05
4.G3E-03
2.94E-03
2.62E-02
7.85E-03
1.96E-03
5.25E-03
3.50E-03
5.93E-03
1.64E+04
2.58E+01
2.68E+04
1.98E+03
5.36E+00
1.74E+01
8.50E+03
1.90E+04
1.34E-05
4.24E+01
7.59E+01

Maximum

5.00E+00
1.50E-03
5.70E-03
2.55E+01
4.00E-03
1.30E-02
1.55E-03
1.95E+04
1.70E+01
4.10E+02
8.30E-01
1.50E-02

7.20E+04
2.25E+01
7.60E+00
1.85E+01
7.00E-03
3.60E-03
1.35E-02
9.60E-05
7.00E-03
5.40E-03
2.62E-02
1.10E-02
3.10E-03
6.80E-03
3.50E-03
8.20E-03
2.55E+04
3.20E+01
3.50E+04
2.90E+03
6.55E+00
2.45E+01
1.10E-1-04
2.30E+04
1.88E-05
5.25E+01
1.30E+02

Calculated Background
Concentration (ug/L)(a)

1.00E+01
3.00E-03
1.14E-02
5.03E+01
6.40E-03
1.49E-02
3.10E-03
2.65E-f04
2.92E+01
7.18E+02
1.50E+00
2.15E-02
1.17E+05
3.08E+01
1.14E+01
2.46E+01
1.25E-02
5.70E-03
1.40E-02
I.92E-04
9.27E-03
5.88E-03
5.23E-02
1.57E-02
3.92E-03
1.05E-02
7.00E-03
1.19E-02
3.28E+04
5.15E+01
5.35E+04
3.95E+03
1.07E+01
3.48E+01
1.70E+04
3.80E+04
2.67E-05
8.48E+01
1.52E+02

Notes:
(a) - Background as defined In (he Human Health Risk Assessment Workplan for Saugel Area 1 Is (wo times the average

concentration In the background or reference samples (U.S. EPA, Region 4, 2000.)
(b) - Samples SW-RAt-SI, SW-RA1-S2, SW-RA2-S1, and SW-RA2-S2.
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TABLE D-5
SUMMARY STATISTICS AND CALCULATION OF BACKGROUND CONCENTRATIONS - GROUNDWATER
SAUGET AREA 1 EE/CA AND Rl/FS
HUMAN HEALTH RISK ASSESSMENT

ENSR International
Page 5 of 6

Constituent

2,4,5-T
2.4.5-TP (Silvex)
Arsenic
Barium
Calcium
Carbon bisulfide
Chromium
Cobalt
delta-BHC
Dibenzofuran
Diethylphthalate
Endosulfan sulfate
Endrin ketone
Fluorene
gamma-BHC (Lindane)
Heptachlor
Heptachlor epoxide
Iron
Magnesium
Manganese
Nickel
N-Nitrosodiphenylamine
Potassium
Sodium
Total 2,3,6,7-TCDD TEQ

Frequency of Detection
Total * Samples (b)

3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3

# Detects

1
1
1
3
3
1
2
1
1
1
1
1
1
1
1
2
1
3
3
3
3
1
3
3
3

% Detected

33%
33%
33%
100%
100%
33%
67%
33%
33%
33%
33%
33%
33%
33%
33%
67%
33%
100%
1 00%
100%
100%
33%
1 00%
100%
100%

Summary Statistics (ug/L)
Minimum

2.10E-01
1 .60E-01
5.00E+00
1.10E+02
1 .OOE+05
2.50E+00
5.00E+00
5.00E+00
6.00E-03
3.60E-01
3.50E-01
2.55E-02
2.61 E-02
2.40E-01
5.06E-03
1 .30E-02
1.33E-02
7.30E+01
2.30E+04
7.40E+01
7.00E+00
2.50E-01
2.50E+03
8.50E+03
3.88E-08

Mean

2.10E-01
1 .60E-01
5.85E+00
3.08E+02
2.13E+05
4.25E+00
5.23E+01
5.72E+00
6.25E-03
3.60E-01
3.50E-01
2.55E-02
2.61 E-02
2.40E-01
5.06E-03
1 .30E-02
1.33E-02
1.10E+04
4.62E+04
8.75E+02
6.49E+01
2.50E-01
6.15E+04
6.52E+04
2.51 E-07

Maximum

2.10E-01
1.60E-01
7.55E+00
5.45E+02
3.30E+05
7.75E+00
1 .25E+02
7.15E+00
6.75E-03
3.60E-01
3.50E-01
2.55E-02
2.61 E-02
2.40E-01
5.06E-03
1 .30E-02
1 .33E-02
3.20E+04
6.20E+04
1.35E+03
1.75E+02
2.50E-01
1 .70E+05
1 .OOE+05
3.74E-07

Calculated Background
Concentration (ug/LXa)

4.20E-01
3.20E-01
1.17E+01
6.17E+02
4.27E+05
8.50E+00
1 .05E+02
1.14E+01
1 .25E-02
7.20E-01
7.00E-01
5.10E-02
5.21 E-02
4.80E-01
1 .01 E-02
2.60E-02
2.66E-02
2.20E+04
9.23E+04

1 .75E+03
1 .30E+02
5.00E-01
1 .23E+05
1 .30E+05
5.02E-07

Notes:
(a) - Background as defined in the Human Health Risk Assessment Workplan for Sauget Area 1 is two times the average

concentration in the background or reference samples (U.S. EPA, Region 4, 2000.)
(b) - Samples UGGW-EE-04. UGGW-EE-20, and UGGW-EEG-108.
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TABLE D-6
COMPARISON OF TRANSECT SURFACE SOIL DATA TO BACKGROUND LEVELS OF PAHS IN NEW ENGLAND SOILS
SAUGET AREA 1 EE/CA AND HI/FS
HUMAN HEALTH RISK ASSESSMENT

ENSR International
Page 6 of 6

Constituent

Ben70(a)anlhracene
Benzo(a)pyrene
Benzo(b)lluoranthene
Dibenzo(a,h)anthracene
lndeno( 1 ,2,3-cd)pyrene

TACO Tier 1 Residential
Soil Value (a)

(mo/kg)

0.9

0.09

0.9
0.09

0.9

Transect 3
Average
(mg/kg)

0.137

0.164
0.071

Maximum
(mg/kg)

0.860
0.970
0.250

Transect 4
Average
(mg/kg)

0.703
0.591
0.598
0.131
0.355

Maximum
(mg/kg)

0.430
3.500
3.500
0.810
2.000

Transect 6
Average
(mg/kg)

0.138

0.099

Maximum
(mg/kg)

0.600

0.320

Transect 6
Average
(mg/kg)

0.606
0.504
0634
0.118
0.220

Maximum
(mg/kg)

4.200
3.600
4.400
0.600
1.100

Transect 7
Average
(mg/kg)

0.342
0.374
0.406
0 103
0.240

Maximum
(mg/kg)

1.900
2.100

2.200
0.410
1.100

Ranc
Minimum
(mg/kg)

0.048
0.040
0.049
0.020
0.093

je In New England Soils (b)
Maximum
(mg/kg)

15.000
13.000
12.000
2.900
6.000

Average
(mg/kg)

1.319
1.323
1.435
0388
0.987

95% UCL
(mg/kg)

1.858

1.816
1.973
0.521
1.293

Notes:
-- This PAH not a constituent ol potential concern In this transect.
PAH - Polycyclic Aromatic Hydrocarbon.
TACO • Illinois Tiered Approach to Corrective Action Objectives,
(a) - See Table C-1 lor references,
(b) • Background Levels ot Polycyclic Aromatic Hydrocarbons (PAH) and Selected Metals in New England Urban Soils. L.J.N. Bradley. B.H. Magee, S.L Allen. Journal ol Soil Contamination. 3(4):349-361.

1994. Paper is included at the end of this appendix (D).
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Journal of Soil Contamination, 3(4)349-361 (1994)

Background Levels of
Polycyclic Aromatic
Hydrocarbons (PAH) and Selected
Metals in New England Urban Soils

L J. N. Bradley,1* B. H. Magee,2 and S. L Allen1

'ENSR Consulting and Engineering, 35 Nagog Park, Acton, MA 01720
*Ogden Environmental and Energy Services, 239 Littleton Road, Suite 7C,
Westford, MA 01886

• To whom aD correspondence sfaoald be addressed.

ABSTRACT: Polycyclic aromatic hydrocarbons (PAH) are byproducts of combustion and are
ubiquitous in the urban environment They are also present in industrial chemical wastes, such
as coal tar, petroleum refinery sludges, waste oils and fuels, and wood-treating residues. Thus,
PAHs are chemicals of concern at many waste sites. Risk assessment methods will yield risk-
based cleanup levels for PAHs that range from 0.1 to 0.7 mg/fcg Given their universal presence
in the urban environment, it is important to compare risk-based cleanup levels with typical urban
background levels before "tilling unrealistically low clrannp targets. However, little data exist
on PAH levels in urban, nonindustrial soils. In this study, 60 samples of surficial soils from urban
locations in three New England cities were analyzed for PAH compounds. In addition, all
samples were analyzed for total petroleum hydrocarbons (TPH) and seven metals. The upper
95% confidence interval on the mean was 3 mg/kg for benzo(a)pyrene toxic equivalents,
12 mg/kg for total potentially carcinogenic PAH, and 25 mg/kg for total PAH. The upper 95%
confidence interval was 373 mg/kg for TPH, which exceeds the target level of 100 mg/kg used
by many state regulatory agencies. Metal concentrations were similar to published background
levels for all metals except i«^ The upper 95% confidence interval for lead was 737 mg/kg in
Boston, 463 mg/kg in Providence, and 378 mg/kg in Springfield.

KEY WORDS: background, PAH, metals, urban, anthropogenic, soil.

I. INTRODUCTION

Polycyclic aromatic hydrocarbons (PAHs) are byproducts of combustion and are
naturally occurring chemicals in the environment. Forest fires and volcanoes are
major natural sources of PAHs, but there are anthropogenic sources as well due to
burning of fossil fuels, including automobile and industrial emissions. PAHs are
chemicals of concern in many waste site investigations that are undertaken pursu-
ant to the Comprehensive Environmental Response, Compensation, and Liability
Act (CERCLA), the Resource Conservation and Recovery Act (RCRA), and state
1058-8337/94/S.50
©1994byAEHS
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hazardous waste programs. Risk assessments performed according to federal guid-
ance for former manufactured gas plant sites, wood treating facilities, petroleum
refineries, and other sites generally conclude that PAHs pose unreasonable risks to
human health and that remedial actions must be taken to reduce risks to acceptable
levels. The majority of the risk posed by PAHs is generally due to benzo(a)pyrene
and the other PAHs mat have been shown to cause cancer in laboratory animals
after repeated dosings. The U.S. EPA (1993a) currently identifies seven PAHs as
"probable human (B2) carcinogens": benzo(a)pvrene, benzo(a)anthracene,
benzo(&)fluoranthene, benzo(£)£luoranthene, chrysene, dibenz(<z,/z)anthracene, and
indeno( 1,23-c,d)pyrene.

Because of the very health-protective assumptions used in regulatory risk as-
sessments, very low risk-based clean-up levels for PAHs are derived for such sites.
In Michigan, residential soil cleanup levels of 033 mg/kg for each carcinogenic
PAH have been set (MDNR, 1993). In New Jersey, proposed residential soil clean-
up levels are 0.66 mg/kg for benzo(a)pyrene (New Jersey Register, 1992). The use
of standard CEROLA risk assessment guidance (U.S. EPA, 1993b) results in the
derivation of a risk-based cleanup level for benzo(a)pyrene of 0.1 mg/kg.

All of these risk-based soil cleanup levels are below the urban, nonindustrial
background soil concentrations presently reported in the literature. However, the
availability of such data is very limited. Blumer (1961) reports that benzo(a)pyrene
concentrations in Cape Cod, MA, soils range from 0.04 to 13 mg/kg. Menzie et
al. (1992) report that urban background soil levels of total carcinogenic PAH range
from 0.06 to 5.8 mg/kg. Butler et aL (1984) report that total PAH levels in soils
alongside roadways in England range from 4 to 20 mg/kg, and potentially carci-
nogenic PAH range from 0.8 to 113 mg/kg. Blumer et aL (1977) report that total
PAH levels in soils in a Swiss town range from 6 to 300 mg/kg.

It is very difficult to compare the data from these studies to the results of site
risk assessments due to the limited dataset and the nonuniformity of the PAH
compounds evaluated. Clearly, more data are required from nonindustrial urban
locations to define the urban background level for PAH and to critically evaluate
the role of risk assessment in setting remedial goals for PAH in soils. Accordingly,
we have collected 60 samples of surficial soils from urban locations in three New
England cities and analyzed them for all 17 PAH compounds present on the EPA's
Target Compound List, which is used in the Superfund piogram. In addition, all
samples were analyzed for total petroleum hydrocarbons (TPH) and for seven
metals: arsenic, barium, f^Hminm chromium, lead, mercury, and selenium.

II. METHODS

A. Sample Collection

Samples of surficial soils from urban locations in three New England cities were
collected: Boston, MA; Providence, RI; and Springfield, MA. Twenty independent
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samples and duplicates of two samples were collected in each city. The samples
were coDected on July 21,22, and 23,1992, respectively. The samples were taken
at a depth of 0 to 6 in. in areas considered to be not directly affected by industrial
sites. Generally, the locations were along roads and sidewalks, and in parks and
open lots. Each location was characterized in writing, including a soil description,
and photographically documented. The samples were collected following standard
environmental sampling protocols (U.S. EPA, 1986).

B. Sample Analysis

Chemical analysis of the samples was performed by AnalytiKEM, Inc. (Cherry
Hill, NJ). The samples were analyzed by GC-MS for the 17 PAH compounds
present on the EPA's Target Compound List using the methods required by EPA
Method 8270 for the analysis of semrvolatile compounds. In addition, the samples
were analyzed for the eight RCRA metals, total petroleum hydrocarbons (TPH;
EPA Method 418.1), and total solids. The complete analyte list is given in
Table 1.

C. Data Validation

Validation of the data received from AnalytiKEM was performed according to
U.S. EPA (1991) guidelines. The data were reviewed for completeness, holding
times, GC-MS tuning and system performance, initial and continuing calibrations,
laboratory method blank analysis, surrogate recoveries, matrix spike and matrix
spike duplicate analysis, field duplication precision, and compound quantitation
and detection limits.

D. Data Analysis

The analytical data were summarized in accordance with U.S. EPA (1989) risk
assessment guidance. If a compound was detected at least once in surface soil, one
half the sample quantitation limit (SQL) was used as a proxy concentration for all
samples reported as "below detection limit" in the estimation of exposure point
concentrations. However, if a compound was not detected in any sample, that
compound was omitted from further consideration. In addition, when a proxy
concentration (i.e., one half the detection limit) was greater than the highest actual
detected value for a compound in any sample, mat concentration was considered
to be an aberration and was omitted from the database. This is consistent with U.S.
EPA (1989) guidance, which recognizes that high sample quantitation limits can
lead to unrealistic concentration estimates.
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TABLE 1
Chemical Analyses of Urban Soils

Semivolatile Organics, EPA Target Compound List

Naphthalene
Acenaphnrylene
Acenaphttaene
Flnotene
Phenantfarene
Anthracene
Fluorantfaeue
Pyrene
P^IT^-Oftfffl f ti n r^ccnft

Chrysene
Benzo(/?)fhioiantfaene
Benzo(*)fmorantheDe
Benzo(a)pyreDe
Indeno(lr23-cd)pyreDe
Dibenzo(a î)2iitnracene
Benzo(g,A,i)pery]ene
2-Methylnaphthale&e

Metals

Arsenic, total
Barium, total

if tocal

Lead, total
Mercury, total
Selenium, total
Sflver, total

Other

Total petroleum hydrocarbons
Solids

A slightly different method of analysis was used to evaluate PAH. Because PAH
are generally found in groups, it was conservatively assumed that if one PAH was
detected in a sample, other compounds in that class might also be present in that
sample. Therefore, if one PAH was detected in a sample, all undetected PAH were
assigned a proxy concentration equal to one half the SQL. If a sample had no
detected PAH, no PAH were assumed to be present in the sample, and a concen-
tration of zero was used for all nondetects.

Summary statistics (minimum^ maximum, arithmetic mean, upper 95% confi-
dence limit on the arithmetic mean, and frequency of detection) were generated for
each compound for each city and for all three cities combined.
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The data for PAH were summarized in several different ways. Of the
17 PAH analyzed in each sample, seven are considered to be probable human
carcinogens (Group B2) by the U.S. EPA (1993a). The U.S. EPA has derived
a cancer slope factor, which is a measure of the carcinogenic potency of a
compound, only for benzo(a)pyrene (B(<z)P) (U.S. EPA, 1993a). Review of the
literature indicates that not all PAH are equally potent with respect to tumor
induction. Several researchers have proposed toxic equivalency schemes that
relate the tumorigenic potency of each PAH to that of B(a)P (ICF-Clement
Associates, 1988; Woo, 1989). B(c)P toxic equivalency factors (B(a)P-TEFs)
can be used to adjust either the B(a)P dose-response value to provide a com-
pound-specific dose-response value, or the concentration of each PAH in a
sample to be expressed in terms of B(a)P toxic equivalents (B(a)P-TE). The
latter method was used here. B(c)P-TE were calculated using the B(a)P toxic
equivalency factors recommended for use by the U.S. EPA (1993c), as shown
in Table 2. For each sample, PAH concentrations were reported for each of the
17 PAH on the analyte list, for total PAH (tPAH), for total carcinogenic PAH
(cPAH), and for B(a)P-TE, and these values were used to generate the sum-
mary statistics for each group of samples.

111. RESULTS

Analysis of the laboratory results for me PAH indicates that quality control criteria
were acceptable. The data were analyzed to determine if any statistically signifi-
cant differences existed between the datasets for the three cities. A Hartley test for
homogeneity of variances (MendenhaU, 1979) and a one-factor analysis of vari-
ance to test for equality of the means (MendenhaU, 1979) indicated no statistically
significant differences. The results indicate that the PAH data can be pooled and
treated as one dataset for further statistical analyses.

TABLE 2
Benzo(a)Pyrene Toxic
Equivalent Factors (BAP-TEF)

Compound EPA TEF

Benzo(a)pyiene 1.0
Bcnz(a)aotfaiaceDe 0.1
Benzo(fc)fluoranthene 0.1
Benzo(*)flBoranthene 0.1
Chrysene 0.001
Dibenzo(a,A)anthracene 1.0
Indeno(lA3-c,d)pyrene 0.1
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The results of the PAH analyses are presented in Table 3 for all cities combined
A summary of the PAH results by city and for all cities combined is presented in
Table 4, which reports for each: tPAH, total cPAH, and total B(a)P-TE. The
arithmetic mean and the upper 95% confidence limit concentration are reported for
each. Table 4 provides a summary of the data by city, and the results are graphi-
cally presented in Figure 1.

Table 5 presents a summary of the metals, TPH, and solids data by city. A
Hartley test for homogeneity of variances and a one-factor analysis of variance to
test for equality of the means indicated that the metals and TPH data from the three
cities cannot be combined. This is due to the fact that the concentrations in each
city are not normally distributed and did not have equal variances. The concentra-
tions of the metals are compared to the arithmetic mean concentrations hi the
eastern U.S. (ATSDR, 1992) in Table 5. Most notably, lead concentrations are
much higher than background concentrations. This is most likely due to the effects
of automobile exhaust

In order to determine if sample location significantly affected PAH concentra-
tion results, individual samples were classified based on the sample location's

TABLES
Summary Statistics for PAH — All Areas Combined

Compound

2-Metbylnaphttaalene
Aceoaphtheoe
Acenaphtbylene
Anthracene
Bemo(a)aiitlii aceue
Benzo(a)pyrene
Benzo(d)fluorantbene
Benzo(g>/t,/)perylene
Benzo(/t)fluoranthene
Cbrysene
Dibciixo(£,A)aiilliittCGDe
Fluoranthene
Huorcne
Indeiio(l,23-c,d)pyrene
Naphthalene
niMLUIflllPIU1

Pyiene
Total BAP-TE
Total carcinogenic PAH
Total PAH

Minimum
detect

(mg/kg)

0.017
0.024
0.018
0.029
0.048
0.040
0.049
0.200
0.043
0.038
0.020
0.110
0.022
0.093
0.018
0.071
0.082
0.257
0.680
2.292

Maximum
detect

(mg/Ieg)

0.64
034
1.10
5.70

15.00
13.00
12,00
5.90

25.00
21.00
2.90

39.00
330
6.00
0.66

36.00
11.00
2131
77.70

166.65

Afiuimeuc
mean

0.151
0.201
0.173
0351
1319
1323
1.435
0.891
1.681
1341
0388
3.047
0.214
0.987
0.125
1.838
2398
2.437
8.973

18361

Upper 95%
interval
(mg/kg)

0.173
0306
0.208
0.535
1.858
1.816
1.973
1.195
2J22
2.693
0.521
4.444
0317
1.293
0.149
2.982
2.945
3324

12.423
24.819

Frequency
of detection*

19
30
24
54
58
57
55
36
59
60
32
60
35
43
35
61
61
62
62
62

62
62
62
62
62
62
62
62
62
62
62
62
62
62
62
62
62
62
62
62

Frequency of dcttcrioc = number ̂ detected: number camples
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TABLE 4
Background PAH Concentrations In Urban Surface Soils"

Boston
(n n 20)

Providence
(n = 20)

Springfield
(n B 20)

All cities
(n a 60)

Compound
Arithmetic

mean (ppm)
Upper 95%
Cl (ppm)

Arithmetic
mean (ppm)

Upper 05%
Cl (ppm)

Arithmetic
mean (ppm)

Upper 95%
Cl (ppm)

Arithmetic
mean (ppm)

Upper 95%
Cl (ppm)

Total B(n)P-TE
Total cPAH
Total PAH
TPH

2.4
8.4

18.7
474.9

4.6
16.0
35.9

652.6

2.1
7.8

16.8
267.4

2.9
11.0
23.5

338.2

2.8
10.6
19.1

184.4

4.5
18.3
29.9

233.3

2.4
9.0

18.4
306.2

3.3
12.4
24.8

372.8

0 to 6 in.

I
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Parts Per Million (ppm)

Boston

E2 Total BAP-TE

Springfield

Total CPAH B Total PAH

BGURE 1. Background concentrations of PAH in urban soils. Data presented
are the upper 95% confidence interval on the arithmetic mean. Data are presented
numerically in Table 4.

proximity to asphalt pavement, based on both written and photographic documen-
tation of sample location. Generally, samples collected within 4 to 6 ft of a road
were considered to be near pavement Of the 60 separate locations, 42 were
considered to be near pavement and 18 were not When tested for equality of
variance and means as above, the two populations were determined to be
significantly different The mean total PAH concentration near pavement was
22 ppm compared to 8 ppm not near pavement. These results are shown in
Table 6.

Similar analyses were performed to see if TPH or total organic carbon
concentrations could be used as surrogates for PAH concentrations. The results
showed that there is no correlation between PAH and TPH concentrations, nor
between PAH and total organic carbon concentrations (data not shown).

The highest total PAH concentration detected was 166 mg/kg, taken from a
street corner in Boston. The next highest PAH concentration was 109 mg/kg,
taken at the base of a telephone pole. Four of the 60 samples were taken at the
bases of telephone poles, with widely varying results. The total PAH concen-
trations in the other three locations were 62, 4, and 45 mg/kg.
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TABLE 5
Summary Statistics for Metals, TPH, and Soils by City

Boston

Compound

Arsenic, total
Barium, total
Cadmium, total
Chromium, total
Lend, total
Mercury, total
Selenium, total
Total petroleum hydrocarbons
Total solids

(n

Arithmetic
mean

(mg/kg)

4.20
53.95

1.55
23.00

398.70
0.29
0.51

474.90
90%

= 20)

Upper 95%
Interval
(mg/kg)

5.59
66.25
2.79

27.69
737.44

0.39
0.57

652.62
93%

Providence
(n

Arithmetic
mean

(mg/kg)

3.53
45.29
ND
12.08

305.76
0.19
0.39

267.43
93%

= 20)

Upper 95%
Interval
(mg/kg)

4.27
59.43

ND
14.35

462.98
0.24
0.48

338.19
95%

Springfield
(n =

Arithmetic
mean

(mg/kg)

5.63
45.17
ND
12.62

261.69
0.20
0.53

184.38
90%

20)

Upper 95%
Interval
(mg/kg)

9.23
51.03

ND
14.45

377.76
0.25
0.55

233.27
92%

Arithmetic mean
In U.S. soils*

(mg/kg)

7.4
420

0.25*1

52
17
0.12
0.45

—
—

ATSDR. 1992. Public Health Assessment Guidance Manual. PB92-I47164. U.S. Department of Health and Human Services.
ATSDR. 1991. Toxicologtcal Profile for Cadmium. PB92-I47164. Draft. U.S. Deportment of Health and Human Services.



TABLE 6
Comparison of Background PAH Concentrations In Urban Soils: The Effects of Proximity to Pavement

Results ol statistical analysis

Tttt for homogsnslty of varlancss Test of equality of meant
Near pavement Not near pavement Statistically Statistically

Arithmetic Arithmetic Associated significant at Associated significant at
mean Standard mean Standard Sample F- degreeaof 0.05 level of Sample degrees of 0.03 level of

<-, Compound (ppm) deviation (ppm) deviation statistics freedom significance student's f freedom significance
I

00 Tola! B(a)P-TH 2.9 4.2 1.1 0.92 21.3 41,17 Yes 2.69 50 Yes
Total PAH 21.9 30.7 8.3 7.2 18.4 41, 17 Yes 2.69 30 Yes



IV. CONCLUSION

In this study, 20 surface soil samples were collected from each of three New
England cities and analyzed for PAH, TPH, and metals. The results of the
statistical analyses described in the previous section show that, with respect to
PAH, the three datasets are not significantly different and can be considered as
one dataset representative of urban environments. The samples were taken in
typical urban areas but not near known industrial sites. Therefore, these data are
considered to be representative of the generalized effects of urban activities.

It is clear from the results presented here that common regulatory target
cleanup levels for cPAH and B(c)P-TE (0.1 to 0.66 mg/kg) are much below the
background concentrations of these compounds hi urban surface soils (upper
95% confidence interval of 3.3 and 12.4 mg/kg for total B(a)P-TE and total
cPAH, respectively). Figure 2 graphically compares the "bright line" target
cleanup level for B(a)P of 0.1 mg/kg with the total B(a)P-TE (upper 95%
confidence interval on the arithmetic mean) measured in urban environments.

Parts Per Million (ppm)
"̂ •—••B

4.6

/

xRSSS

\M
5'

4'

0.1 ppm

RGURE 2. Comparison of B(a)P-TE with U.S. EPA Region III* risk-based concentration
for B(a)P. B(a)P data presented are the upper 95% confidence interval on the arithmetic
mean.
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Upper 95% confidence intervals are compared because this is the statistic
preferred by EPA and many states for risk assessment. Moreover, the State of
Massachusetts defines its background concentrations of metals based on the
upper 95% confidence limit on the arithmetic mean concentration (Massachu-
setts Department of Environmental Protection, 1992). For all cities combined,
the background level of B(<z)P-TE of 3.3 mg/kg is approximately ten times
greater than the target cleanup level of 0.33 mg/kg and approximately 30 times
higher than the target cleanup level of 0.1 mg/kg. For those regulatory situa-
tions in which the use of B(a)P-TEFs in determining site risk is not allowed,
the background level of cPAH is approximately 40 to 100 times greater than
these target cleanup levels.

An analysis of the data comparing samples taken near pavement with those
determined to be not near pavement indicated that those samples designated near
pavement had significantly higher, approximately threefold higher, PAH concen-
trations for both total PAH and total B(a)P-TE. This is most likely due to the
presence of diesel and automobile exhaust panicles, perhaps influenced by the
presence of asphalt and runoff of vehicular oil from the roads.

Total petroleum hydrocarbons (TPH) were also found at consistently high levels
in each city. The commonly applied regulatory cleanup level for TPH is 100 mg/kg.
This cleanup level is not risk based and is three times lower than the background
concentration of TPH found in this study (arithmetic mean of 306 mg/kg and upper
95% confidence interval on the mean of 373 mg/kg).

It is incumbent upon the regulatory agencies to recognize that substantial
background levels of PAH and TPH exist in our urban environments and to
acknowledge mis information in the development of realistic target cleanup levels.
The use of these background data in setting more realistic target cleanup levels may
result in better allocation of remedial and regulatory dollars in site investigations.
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Introduction

The Office of Chemical Safety has completed a summary of selected

background conditions for inorganic chemicals in surface soils in Illinois. The

objectives of this project were as follows:

(1) to ascertain a reasonable indication of statewide background

concentrations in soil of selected inorganic chemicals of public

health and ecological interest;

(2) to support the Agency's efforts in determining the presence of

elevated levels of lead in soil by determining the levels of lead

present in selected background soils across the state; and

(3) to utilize, to the extent possible, existing site-specific studies

and background data which represents a major data resource already

existing within Agency files.

Technical Approach

The first step of this project involved the review of existing Agency files

in order to obtain data on background concentrations in soil. The results were

obtained from samples taken in areas, judged by the field staff taking the

samples, to be undisturbed and unimpacted by site-related activities. No efforts

were made to investigate these results relative to the potential for past sources

of atmospheric deposition (e.g., smelter, leaded gasoline, etc.) or previous site

activities at the background sample location. Certain areas of the state have

likely been impacted by anthropogenic sources and therefore represent conditions
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that may vary from naturally occurring levels. Sample results were obtained from

Preliminary Assessment/Site Investigations performed since 1986 plus sample

results from State and Federal Superfund site investigations in Illinois.

The second step in the process of generating this technical report involved

the collection of additional samples. Surface soil samples were obtained by

Agency staff from those counties in the State for which data were lacking. These

samples were specifically taken from areas expected to represent naturally

occurring background.

The current database includes 275 data points from sample locations in all

102 counties in Illinois. Since some of these sites required varying degrees of

investigation, certain samples do not include the complete list of analytical

parameters. As a result, each inorganic may have a different number of data

points. The minimum concentrations, maximum concentrations, mean concentrations,

and median concentrations were calculated for each of the inorganic parameters.

Values which were reported as less than the detection limit were included in the

summary statistics by using one-half of the detection limit. If upon analysis

of these data, it could be concluded that the background sample had been impacted

by site-related activities then the sample was not used in the summary data.

Data used in this report are laboratory analytical values for total metals

determined by USEPA SW-846 methods. These methods convert all of each metal

tested to a soluble ion that can be detected. Since the original ionic

speciation of the metals are not known, conclusions regarding mobility, exposure,

assimilations, and toxicity cannot be directly inferred.

It should be noted that uncertainties inherent in a report of this type

include those due to variation in sampling procedures, variation in sampling

depth, the use of one-half the detection limit for non-detects, differences in

2

D-32



analytical techniques between laboratories, and the impact of anthropogenic

sources on the concentrations existing at the sample location. Furthermore, we

wish to emphasize that the samples were not collected randomly nor in accordance

with an a priori experimental design. Due to resource constraints, the majority

of data used pre-existed this study. Consequently, this study is not and should

not be characterized as having a totally unbiased scientific basis.

Results

Figure 1 shows the survey locations across the State. Table 1, 2, and 3

include an overall summary of the ranges, means, and medians calculated for the

inorganic parameters. This overall data set includes samples from urban and

rural locations.

Statewide Data -- Table 1 includes a summary of data obtained for the

entire state. It should be noted that the statewide summary statistics should

be used in conjunction with Tables 2 and 3. These breakouts of urban vs. rural

counties indicate that certain inorganic parameters such as lead, zinc, and

cadmium are generally higher in the urban environment.

Urban Data -- Table 2 includes data for counties within metropolitan

statistical areas (MSAs) and Table 3 includes data for counties outside MSAs.

MSAs are geographic areas consisting of a large population nucleus - a census-

defined "urbanized area" - together with adjacent communities that have a high

degree of economic and social integration with that nucleus. In MSAs with a

population of one million or more, primary metropolitan statistical areas (PMSAs)

may be identified. When PMSAs are defined, the MSA of which they are component

part is redesignated a consolidated metropolitan statistical area (CMSA). Figure

2 shows the MSAs, PMSAs, and CMSA for Illinois.

3
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The following inorganic constituents were detected in certain locations in

the state at levels above the ranges for natural soils from the scientific

literature: cadmium, lead, barium, mercury, thallium, and zinc.

Cadmium -- Those locations in the state where there is the greatest

diversion from background levels published in the scientific literature for

cadmium were in the counties of St. Clair and Lake. In St. Clair County, the

levels of cadmium detected were highest in Sauget and Fairmont City where the

levels detected were 7.3 mg/kg and 8.2 mg/kg, respectively. In Lake County, the

highest level of cadmium was 7.4 mg/kg which was obtained from a background site

in Waukegan.

Lead -- The highest levels of total lead identified during the survey were

found in the counties of Cook and Lake. Two of the three highest detections for

lead were in Chicago where the concentrations reported were 346 mg/kg and 647

mg/kg. The second highest concentration of lead detected was 384 mg/kg and was

obtained in the City of Waukegan in Lake County.
•

Data Utilization

These data can be used by programs in the Agency to evaluate the plausible

validity of any site-specific background data collected for various cleanup sites

across the state. These data, however, are not meant to replace the collection

of site-specific background data for sites.

A second use for these data is as a general screening check for determining

the potential presence of inorganic contamination at a site. These data appear

to present a reasonable indication of background conditions in Illinois and can

be used to compare with site data. Doing so could identify any -inorganic

4
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contaminants which may be present in concentrations above what could be viewed

as the "normal" range.
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Figure 1

Sample Locations for Selected
Background Samples for Inorganics in Soil

Location included
one background sample
(175 sites)

Location included
multiple background samples
(29 sites)



FIGURE 2

Illinois Consolidated Metropolitan Statistical Areas, Primary
Metropolitan Statistical Areas, Metropolitan Statistical Areas,

and Counties

scon

Aurora-Elgin, IL PMSA
Kane & Kendafl Counties. IL

Bloomlngton-Normal, IL MSA
McLean County. IL

Champaign-Urbana-Rantou!, IL
MSA

Champaign County. IL
Chicago. IL PMSA

Cook. DuPage, & McHenry
Counties, IL

Chlcago-Gary-Lake Cnty, IL-IN-WI
CMSA

Aurora-Elgin. IL PMSA
Chicago. IL PMSA
Gary-Hammond, IN PMSA (Lake
& Porter Cntys., IN)
Joliet, IL PMSA
Kenosha. Wl PMSA (Kenosha
Cnty.. Wl)
Lake County. IL PMSA

Davenport-Rock teland-Mollne,
IA-IL MSA

Henry & Rock Island Counties. IL
(Scon Cnty. IA)

Decatur. IL MSA
Macon County, IL

Joltet. IL PMSA
Grundy & Will Counties. IL

Kankakee. It MSA
Kankakee County. IL

Lake County. IL PMSA
Lake County, IL

Peoria. IL MSA
Peoria. Tazewell. & Woodlord
Counties. IL

Rockf ord, IL MSA
Boone & Winnebago Counties. IL

St Loula. MO-IL MSA
Clinton. Jersey. Madison.
Monroe. & St. Clair Counties, IL
Franklin. Jefferson. SL Charles.
& St. Louis Cntys.. MO;
St. Louis City. MO)

Springfield, IL MSA
Menard & Sangamon Counties,
IL

Source: Illinois Statistical Abstract. 1991.
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TABLE 2.

Summary Information for Total Concentrations of
Inorganic Chemicals in Background Soils in Illinois (mg/kg)

Counties WITHIN Metropolitan Statistical Areas

Parameter

Aluminum

Antimony

Arsenic

Barium

Beryllium

o Cadmium
ou
00 Calcium

Chromium

Cobalt

Copper

Cyanide

Iron

Lead

Magnesium

Number of
Data Points

103

67

114

109

99

104

103

114

103

107

81

105

119

103

Range

1388 - 37200

0.24 - 8

1.1 - 24

ND (<5) - 1720

0.05 - 9.9

ND (<2.5) - 8.2

813 - 130000

ND (<2.14) - 151

2.1 - 23

ND (<2.93) - 156

ND (<0.07) - 2.7

5000 - 80000

4.7 -'647

541 - 74500

Mean

10148

4.2

7.4

133

0.73

1.3

20783

21.2

8.8

28.9

0.64

17607

71.1

10872

Median

9500

4.0

7.2

110

0.59

0.6

9300

16.2

8.9

19.6

0.51

15900

36.0

4820



TABLE 2. - CONTINUED

Parameter

Manganese

Mercury

Nickel

Potassium

Selenium

Silver

Sodiumo
£ Sulfate

Sulfide

Thallium

Vanadium

Z1nc

Number of
Data Points

105

87

105

105

85

91

97

15

11

78

103

106

Range

155 - 5590

0.02 - 0.99

ND (<3.1) - 135

270 - 5820

ND (<0.12) - 2.6

ND (<0.32) - 5.6

20.2 - 1290

17.6 - 240

ND (<1.00) - 10.1

0.02 - 1.6

ND (<2.5) - 80

23 - 798

Mean

742

0.12

20.9

1560

0.58

0.97

208

85.8

3.9

0.46

25.0

137.9

Median

636

0.06

18.0

1268

0.48

0.55

130

85.5

3.1

0.32

25.2

95.0



oI

TABLE 3.

Summary Information for Total Concentrations of
Inorganic Chemicals in Background Soils in Illinois (mg/kg)

Counties OUTSIDE Metropolitan Statistical Areas

Parameter

Aluminum

Antimony

Arsenic

Barium

Beryllium

Cadmium

Calcium

Chromium

Cobalt

Copper

Cyanide

Iron

Lead

Magnesium

Number of
Data Points

110

75

120

142

114

139

110

147

111

147

77

141

148

111

Range

2640 - 23300

0.18 - 8.6

0.35 - 22.4

22.4 - 253

ND (<0.02) - 8.8

ND (<0.2) - 5.2

630 - 184000

4.3 - 37

0.9 - 32

1 - 42

ND (<0.06) - 1.2

3200 - 29100

ND (<7.44) - 270

476 - 24100

Mean

10105

3.2

5.9

127

0.65

0.73

12379

14.3

8.9

13.0

0.46

15134

31.5

3853

Median

9200

3.3

5.2

122

0.56

0.50

5525

13.0

8.4

12.0

0.50

15000

20.9

2700



TABLE 3. - CONTINUED

D

Parameter

Manganese

Mercury

Nickel

Potassium

Selenium

Silver

Sodium

Sulfate

Sulflde

Thallium

Vanadium

Z1nc

Number of
Data Points

139

113

147

135

115

142

108

13

7

105

111

140

Range

61.5 - 3710

ND (<0.01) - 1.67

ND (<5) - 34.6

280 - 5600

ND (<0.1) - 1.7

ND (<0.06) - 5.9

14.1 - 7600

10 - 260

ND (<1) - 8.8

0.05 - 2.8

6 - 47

ND (<5.5) - 400

Mean

784

0.10

13.9

1210

0.44

0.76

222.8

103

3.4

0.50

25.0

76.3

Median

630

0.05

13.0

1100

0.37

0.50

130.0

110

2.9

0.42

25.0

60.2
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Sauget Area 1

HHRA-EE/CA and RI/FS .,.;,,.-,.;.,,,,,.;,—

APPENDIX E
COPC SELECTION FOR SOILS AND SEDIMENT FOR RESIDENTIAL SCENARIOS

This appendix presents the screening tables for identifying COPCs for areas evaluated under a
residential scenario. COPCs for surface soil for each transect, for Fill Area N, and for sediment for the
combined CS-F and Borrow Pit Lake (BPL) area are identified using the "Residential Soil - Direct
Contact Screening Values" presented in Appendix C Table C-1. The screening tables present:

• The frequency of detection and the arithmetic mean and maximum detected concentrations as
presented in Appendix B;

• An identification of essential nutrient status and comparison to background, as presented in
Appendix D;

• Comparison to the TACO Tier 1 Residential Soil - Direct Contact screening values; and

• An identification of whether or not a constituent is selected as a COPC and the reason why or
why not.

The information in the last column of each table pertains to the short-term risk assessment, and will be
discussed in Section 7.0 of the text.

The screening tables are presented in the following order:

• Sediment - CS-F and BPL

• Surface soil - Transect 1

• Surface soil - Transect 2

• Surface soil - Transect 3

• Surface soil - Transect 4

• Surface soil - Transect 5

• Surface soil - Transect 6

• Surface soil - Transect 7

• Surface soil - Fill Area N

The screening results for soils are summarized in Section 3.3.1 of the text, and the screening results
for sediments are summarized in Section 3.3.3 of the text.

E-2 December 29. 2000
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Scdlmenl - Creek Segment F and BPL

ENSR International
Page 1 ol 16

Constituent

Total 2,3,7.8-TCOO-TEQ

2,4-0
4.4'-DDD

4,4'-DDE

4,4'-DDT

AhJihi

Alpha Chtordane
Aluminum
Antimony
Arsenic
)aiium
Ben/Ilium
Cadmium
Calcium
Chromium
Chrysene
Cobalt
Copper
deha-BHC
DteMrin
Endosullan 1
Endosullan II
Endosullan sullate
Endrln
Endrin aldehyde
Endrin kelone
Ethylbenzene
-luoranthene
Gamma Chlordane
gamma-BHC (Llndane)
Heplaohlor
Heplachlor epoxldo
Iron
Lead
Magnesium
Manganese
Mercury
Methoxychlor
Molybdenum
Nickel
Polasslum
Silver
Tolal PCBs
Vanadium
Zinc

Unlti

ug/Kg
ug/kg
ug/kg
us/kg
ug/kg
ug/kg
ug/kg
mg/kg
mg/kg
mg/kg
nig/kg
mg/kg
mg/kg
mg/kg
mg/kg
ug/kg
mg/kg
mg/kg
ug/kg
ug/kg
ug/kg
ug/kg

^g/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

ug/kg
mg/kg

mg/kg
mg/kg

mg/kg
ug/kg
mg/kg

mg/kg

Number ol
Samples
Analyzed

6
6
6
6
6
6
6
6
5

6

6

6

6

6

6

e
e
6
6
6
6
6
6
6
6
6
6
6
6
e
6
6
a
6
6
6
6
6
6
0
a
6

43

a
G

Frequency
of Detection

100%

50%
17%
100%

50%
17%
100%

100%

80%
100%

100%

100%

100%

100%

100%

17%
100%

100%

17%
67%

100%

60%
50%
33%
100%

87%
17%
33%
83%
17%
17%
50%
100%

100%

100%

IOO%

100%

50%
100%

100%

100%

17%
47%
100%

100%

Average
(Av0)

1.19E-01
1 37E+01

3.BOE400

458E400

2.35E+00
381E*00

2.60E+00

1.33E404
221E400
1 486*01

2 86E402
735E-01

1.24E401
1 3IE*04

253E.01

740E.01

9.38E+00

1.59E402
340EOI

4.01E400

254E+00

554E+00
30GE400
1 70E»00

5 23E400

8.70E400

975E400
1 25E402
5 89E400

2.43E400

930EOI

360E400
273E404

Tl4E«02
5.03E403
750E402

370E-01

1.51E401
1 16E400
1.34E402

2.18E<03

790E-01
4.02E402

369E.OI

1 20E403

Maximum
Detected

Concentration

(Max)

332E-01

230E401
380E400

1.10E401

450E400

4 10E<00

530E400
1.70E404

2.60E400
1 90C.01

4 20E402
890E-OI

4.70E401
185E404

3.80E401

7.40E401
130E+01

4.10E402

340E-01

930E+00

570E400

aToetoo
497E400
1 70E)00
1 40E401
lOOEtOI

1 10E401
130E«02

1 70E401

2.43E400

9 30E-01
540E+00

380E404

3 20E402
6.80E»03

I40E403
1 10E400

240E«01
370E400
3.90E402

2.90E403
790E-01

629E+03
5 lOEtOI

370E403

Euenllal
Nutrient

(EN)?

No
No
No
No
No
No
No
No
No
No
No
No
No
Yes
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

Yes
No "
Yes
No
No
No
No
No
Yes
No
No
No
No

Sediment
Background (BK)

Concentration

1 24E-02
203E401

NO
NO
NO
NO
ND

2.90E404
2.75E400
1 44E401
4 13E402

1 56E400

8.30E-01
2 70E404

400E401

ND
1.72E401

3.80E401
ND
ND
ND
NO
ND
ND
NO
ND
ND
ND
NO
ND
ND
ND

4 13E404

438E401
1.03E404
1 42E.03

9 60E-02
ND

890E-01
428E.OI

420E403
ND
ND

898E«OI
1 60E»02

la
Max>BK?

Yes
Yes

No
No
Yes
Yes
No
Yes
No
No

No
Yes

;> •-

~— -

No
Yes
No
No
Yes

Yes
Yes
No

No
Yes

Pa»
EN/BK?

No
No
No
No
No
No
No
Yes
Yes
No
No
Yes
No
Yes
Yes
No
Yes
No
No
No
No

"No
No
No
No
No
No
No
No
No
No
No
Yes
No
Yes
Yes
No
No
No
No
Yes
No
No
Yes
No

Taco Tier 1
Residential

Direct Contact
(DC)

Concentration

1 OOEtOO
7 80E405
300E403

200E403

2.00E403
4.00E401

5.00E402

7.80E404

310E401
4.00E-01
5 50E403
1 56E402

780E401
NA

270E402

8BOE404

470E403

2.90E403
1.00E402

4.00E401

4 70E405

4 70E405

4.70Et05
2 30E404

230E404

230E404

400E405

3.10E408
500E402

5.00E402

I.OOE402

7OOE401

NA
4 OOE402

NA
3.70E403

1 OOE.01

3 90E405
3 90E402
1 80E403

NA
390E402

1 OOE403

5 50E402
230E»04

It
Ma»>DC?

No
No
No
No
No

No
No
No
No
Yes
No
No
No
No
No
No
No
No
No
No
No
No
No
No

No

No

No

No

No

No
No
No
No
No
No
No

No

No

No

No

No

No

Yes
No

No

COPC?

No
No
No
No
No
No
No
No
No
Yes
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
Yes
No
No

Reason
<Tler 1
<Tier 1
<Tler 1
<Tier 1
<Tler 1
<Tler 1
<Tler 1
<Tler 1
<Tier 1

>7!erl
fftei 1
<Tler 1
<Tier 1

EN
<Tler 1
<Tler 1
<Tler 1
<Ttorl
<Tler
<Tler
<Tler
<fier
<Tier
"<Tler~
<Tier
<Tler
<Tier
<Tler
<Tier
<T!er
<Tler 1
<Tler 1

EN
~<Tler 1

EN
<Tler 1
• Tier 1
<Tler 1
<Tler 1
<Tler 1

EN
<Tler 1

>Tier 1
<Tler 1
cTler 1

Is Avg^lOOx
DC?

No
No
No
No
No
No
No
No
No
No
No
No
No

No
No
No
No
No
No
No
No
No
No
No

No
No
No
No
No
No
No

No

No

No

No

No

No

No

No

No

No

saugct residential soil screen.xls\sed-combnod slots
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Surface Soil - Residential TACO Screen
Transect 1

ENSR Inlornalional
Page 2 ol 16

Constituent

Tolal 2.3,7.8-TCDD-TEQ
2,4-0
2-Bulanone (MEK)
2-Hexanone
4,4'-DDE
4.4--DDT
Acetone
Aluminum
Antimony
Arsenic
Barium
Benzene
Beryllium
bls(2-Ethylhexyl)phllralate
Cadmium
Calcium
Carbon disulilde
Chtorobenzene
Chromium
Cobalt
Copper
Dlcamba
Dieldrln
Endosulfan sullale
Endrln kelone
Fluoranthene
Heptachlor epoxlde
Iron
Lead
Magnesium
Manganese
MCPA
Mercury
Melhoxychlor
Melhylene chloride
Molybdenum
Nickel
Pentachlorophenol
Potassium
Selenium
Stiver
Thallium
Toluene

Units

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
mg/kg
mg/kg
mg/kg
mg/kg
ug/kg
mg/kg
ug/kg
mg/kg
mg/kg
ug/kg
ugkg
mg/kg
mg/kg
mg/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
mg/kg
mg/kg
mg/kg
mg/kg
ug/kg
mg/kg
ug/kg
ug/kg
mg/kg
mg/kg
ug/kg
mg/kg
mg/kg
mg/kg
mg/kg
ug/kg

Number ot
Samples
Analyzed

5
10
to
to
10
10
to
to
10
10
10
to
10
10
10

to
io
to
10
10
10
10
10
10
ib
?6
to
to
to
to
to
10
to
to
10

to
10
10
10
10
to
to
10

Frequency
ol Detection

100%
10%
20%
10%
70%
50%
50%
100%
80%
100%
100%
10%

100%
10%
100%
100%
10%
10%
100%
100%
100%
40%
30%
40%
70%
10%
60%
100%
100%
100%
100%
40%
100%
50%
20%
100%
100%
90%
100%
20%
90%
40%

~20% ~

Average
(Avg)

6.16E-03
3.60E+00
1.81E+01
6.60E+00
3.04E-01
481E-01
1.79E+02
989E+03
1 84 E +00
8.10E+00
1 83E+02
2.83E+00
6.30E-01
1 .05E+02
2.74E+00
591E+03
2T50EtOO
3.03E+00
1.89E+01
7.01 E*00
1.32E+02
3.06E+00
5 76E-01
2.61E-01
2.68E-01
660E+01
260E-01
1 .60E+04
7.29E+01
4.40E+03
3.65E+02
2.71E+03
625E-02
2 06E+00
220E+00
5.03E-01
1.95E+01
2.96E+02
200Et03
6.18E-01
394E-61
6.84E-01
284E+00

Maximum
Detected

Concentration
(Max)

1 31E-02
360E+00
3.20E+01
6.60E+00
565E-01
9.33E-OI
4.40E+02
1.50E+04
2.60E+00
1 OOEtO!
2.40E+02
3.00E+00
9.40E-01
1.60E+02
480E+00
870E+03
260E+00
400E+00
490E+01
9 20E+00
230E+02
6.35E+00
1.50E+00
4.50E-01
4.90E-01
660E+01
507E-01
2.20E+04
1.20E+02
5.30E+03
5 50E+02
7.40E+03
990E-02
2.90E+00
2 40E+00
8.60E-01
2.50E+01
4.82E+02
2 80E+03
8 10E-01
5.90E-01
980E-01
320E+00

Essential
Nutrient

(EN)?

No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
Yes
No
No
No
No
No
No
No
No
No
No
No
Yes
No
Yes
No
No
No
No
No
No
No
No
Yes
No
No
No
No

Surface Soil
Background (BK)

Concentration

1.24E-01
ND
NO

3.30E+01
1 61E+01
1 41E*01

ND
2.54E+04
380E+00
1.91E401
3.63E+02

ND
1 51E+00
3.22E+02
865E+00
3.35E+04

"" ND
ND

393E+01
1.55E+01
2.09E+02

ND
ND
ND
ND

5 02E+02
ND

3.80E+04
1.85E+02
1 72E*04
883E+02
1.45E+04
1.77E-01

ND
1 14E+01
202E+00
4.27E+01
See notes
473E+03

ND
1.35E4UU """

ND
ND

Is
Max>BK?

No

--
No
No
No

No
No
No
No

No
No
No
No

Yes
No
Yes

-

No

No
No
No
No
No
No

No
No
No

No

~No ""

Pass
EN/BK?

Yes
No
No
Yes
Yes
Yes
No
Yes
Yes
Yes
Yes
No
Yes
Yes
Yes
Yes
No
No
No
Yes
No
No
No
No
No
Yes
No
Yes
Yes
Yes
Yes
Yes
Yes
No
Yes
Yes
Yes
No
Yes
No
Yes
No
No

Taco Tier 1
Residential

Direct Contact
(DC)

Concentration

1.00E+00
7.80Et05
7.30E+00
7.90E+05
2.00E+03
2.00E+03
7.80Et06
7.60E+04
3 10E+01
4.00E-01
5.50E+03
8.00E+02
1.56E+02
4.60E+04
7.80E+01

NA
7.20E+05
1.30E+05
2 70E+02
4.70E+03
2.90E+03
1 .80E+06
4.00E+01
4.70E«05
2.30E*04
3 tOE+06
7.00E+01

NA
4.00E+02

NA
3.70E+03
310E+04
1 .OOE+01
390E+05
1 30E+04
3.90E+02
1 .60E+03
3.00E+03

NA
3.90E+02
3.90E+02
6.30E+00
GSOEtuS

Is
Max>DC?

No
No
No
No
No
No
No
No
No
Yes
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

COPC?

No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

Reason
<DC
<DC
<DC
<DC
<DC
<DC
<DC
<DC
<DC
<BK
<DC
<DC
cDC
<DC
<DC
EN
<bc
<DC
<DC
<DC
<DC
<OC
<DC
<DC
<DC
<DC
<DC
EN

<DC
EN
<DC
<DC
<DC
<DC
<DC
<DC
<DC
<DC
EN

<DC
<DC
<DC
<DC

Is
Avg>100x

DC?

No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

No
No
No
No
No
No
No
No
No
No
No

No

No
No
No
No
No
No
No
No

No
No
No
No

December 29. 2000
Revision 0



Surface Soil - Residential TACO Screen

Transect 1

ENSR International
Page 3 of 16

Constituent

Total PCBs
Trlchloroelhene
Vanadium
Zinc

Units

ug/kg
ugAg
mg/kg
mg/kg

Number ol
Samples
Analyzed

10
10
10
10

Frequency
of Detection

100%

30%
100%

100%

Average
(Avg)

1.01E+02
3.52E+00
284E+01
3886*02

Maximum
Detected

Concentration
(Max)

2.31 E+02
6.20E+00
4.10E+01
1 40E+03

Essential
Nutrient
(EN)?

No
No
No
No

Surface Soil
Background (BK)

Concentration

See notes
ND

690E+01
808E*02

Is
Max>BK?

No
Yes

Pass
EN/BK?

No
No
Yes
No

Taco Tier 1
Residential

Direct Contact
(DC)

Concentration

1.00Et03
500E+03
550E<02
230E+04

Is
Max>DC?

No
No
No
No

COPC?

No
No
No
No

Reason
<DC
<DC
<DC
<DC

Is
Avg>100x

DC?

No
No
No
No

I
V/1

snugot residonlial soil screen.xls\SOIL - SS T1 Stats
December 29. 2000

Revision 0



Surface Soil - Residential TACO Screen

Transect 2

ENSR International
Page 4 of 16

Constituent

Total 2,3,7,8-TCDD-TEQ
2-Bulanone (MEK)
2-Hexanone
4,4'-DDD
4,4'-DDE
4.4'-DDT
Acetone
Aluminum
Antimony
Arsenic
Barium
Benzo(a)anthracene
3enzo(a)pyrene
Denzo(b)lluoranthene
Bonzo(o,h,i)perylene
3enzo(k)lluoranlhene
Beryllium
bls(2-Elhylhexyl)phlhalale
Cadmium
Calcium
Chromium
Clirysene
Cobalt
Copper
Dicamba
Dieldrin
Di-n-bulylphlhalate
Endosullan sullale
Endrin kelone
Fluoranlhene
Gamma Chlordane
Hoptachlor epoxido
Iron
Lead
Magnesium
Manganese
MCPA
MCPP
Mercury
Melhoxychlor
Melhyleno chloride

Units

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
mg/kg
mg/kg
mg/kg
mg/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
mg/kg
ug/kg
mg/kg
mg/kg
mg/kg
ug/kg
mg/kg
mg/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
mg/kg
mg/kg
mg/kg
mg/kg
ug/kg
ug/kg
mg/kg
ug/kg
ug/kg

Number of
Samples
Analyzed

4
9
9
9

9
9
9
9
9
9
9

9

9
9
9
9
9
9

9
9

9
9
9

9
9
9
9

9
9
9
9
9
9
9
9
9

9
9
9
9
9

Frequency
of Detection

100%

67%
11%
11%

33%
56%
67%

100%

67%
100%

100%

22%

22%
33%
11%
22%
78%
33%
100%

100%

100%

33%
100%

100%

22%
11%
11%

33%
44%
22%
11%
22%
100%

100%

100%

100%

22%
11%
100%

22%
11%

Average

(Av8)

5.87E-03
2.19E+01
4.80E+00
5.60E-01
3.80E-01
2.62E+00
2.17E+02
1.21E+04
1.21E+00
7.94E400
1 92E402
5.90E+01
5.64E401
487E+01
4.00E+01
5.80Ei01
6.82E-01
7.07E+01
2.28E+00
8.18E+03
2.13E+01
6.23E+01
7.76E+00
9.02E+01
2.20E+00
1.30E400
1 .03E+02
3.30E-01
5.95E-01
1 .08E+02
2.00E-01
1.70E-01
1 .90E+04
6.47E+01
5.16E+03
5.56E+02
1.75E+03
1.9IE+03
6.91E-02
4.30E+00
2.00E400

Maximum
Detected

Concentration
(Max)

9.94E-03
3.40E+01
4.80E400
5.60E-01
4.80E-01
1.40E+01
4.50E402
1.80E+04
1.70E400
1.00E+01
230E+02
7.20E+01
7.20E+01
7.20E+01
4.00E+01
6.30Et01
1.10E+00
9.40E+01
2.80E+00
1 .60E+04
4.80E+01
8.90E+01
1.10E+01
1.40E+02
3.10E+00
1 .30E+00
1 .20E+02
4.70E-01
1 .30E+00
1.50E+02
2.00E-01
1.90E-01
2.50E+04
8.80E+01
9.50E403
1.20E403
5.50E403
7.60E403
9.40E-02
7.30E400
2.00EtOO

Essential
Nutrient

(EN)?

No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

Yes
No
No
No
No
No
No
No
No
No
No
No
No
Yes
No
Yes
No
No
No
No
No
No"

Surface Soil
Background (BK)

Concentration

1.24E-01
ND

3.30E401
ND

1.61C401
1.41E401

ND
2.54E404
3.80E400
1.91E401
3.63E402
2.40E402
1 .87E402
1.79E402
1.27E402
2 08E402
1.51E400
3.22E402
8.65E400
3.35E404
3.93E401
2.73E402
1.55E401
2.09E402

ND
ND

3.12E402
ND
ND

502E402
ND
ND

380E404
1.85E402
1 72E404
883E402
1 45E404
997E403
1 77E-01

ND
1 14E401

Is
Max>BK?

No

No

No
No

No
No
No
No
No
No
No
No
No
No
No
No
No
Yes
No
No
No

No

No

No
No
No
Yes
No
No
No

No

Pass
EN/BK?

Yes
No
Yes
No
Yes
Yos
No
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
No
Yes
Yes
Yes
No
No
Yes
No
No
Yos
No
No
Yes
Yos
Yes
No
Yes
Yes
Yes
No
Yes

Taco Tier 1
Residential

Direct Contact
(DC)

Concentration

1.00E400
7.30E406
7.90E405
3.00E403
2.00E403
2.00E403
7.80E406
7.60E404
3.10E401
4.00E-01
5.50E403
9.00E402
9.00E401
9.00E402
2.30E406
9.00E403
1.56E402
4.60E404

7.80E401
NA

270E402
8.80E404
470E403
2.90E403
1.80E406
4.00E401
230E406
4.70E405
2.30E404
3.10E406
5.00E402
7.00E401

NA
4.00E402

NA

3.70E403
310E404
6 10E404
1 .OOE401
3.90E405
1.30E404

Is
Max>DC?

No
No
No
No
No
No
No
No
No
Yes
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

COPC?

No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

Reason

<DC
<DC
<DC
<DC

<DC
<DC
<DC
<DC
<DC
<BK
<DC
<DC

<DC
<DC
<DC
<DC
<DC
<DC
<DC
EN

<DC
<DC
<DC
<DC
<DC
<DC
<DC
<DC
<DC
<bc
<DC
<DC
EN

<DC
EN

<DC
cDC
<DC
<DC
<DC
<DC

Is Avg>100x
DC?

No
No
No
No
No
No
No
No
No
No
No
No

No
No
No
No
No
No
No

No
No
No
No
No
No
No
No
No
No
No
No

No

No
No
No
No
No
No

sauget residential soil screen.xls'SOIL - 3ta!s
December 29, 2000
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Surface Soil - Residential TACO Screen

Transect 2

ENSR International
Page 5 of 16

Constituent

Molybdenum
Nickel
Penlachlorophenol
Phenanlhrene
Potassium
Pyrene
Selenium
Silver
Thallium
Toluene
Total PCBs
Vanadium
Zinc

Units

mg/kg
mg/kg
ug/kg
ug/kg
mg/kg

ug/kg
mg/kg
mg/kg
mg/kg
ug/kg
ug/kg
mg/kg
mg/kg

Number of
Samples
Analyzed

9
9
9
9
9
9
9

9
9
9
9
9

9

Frequency
of Detection

100%
100%
44%
22%
100%

22%
33%
89%
44%
11%
89%
100%
100%

Average
(Avg)

7.67E-01
2.18E+01
2.45E+02
5.65E+01
2.53E+03
1 .03E+02
6.01 E-01
3.44E-01
7.21E01
3.02E400
8.68E+01
4.22E+01
2.46E+02

Maximum
Detected

Concentration
(Max)

1 .30E+00
2.70E+01
2.51E+02
6.10E+01
3.80E403
1 .20E+02
1 .OOE+00
4.80E-01
1.30E+00
3.40E+00
1.84E+02
1.20E402
3.10E+02

Essential
Nutrient

(EN)7

No
No
No
No

Yes
No
No
No
No
No
No
No
No

Surface Soil
Background (BK)

Concentration

2.02E+00
4.27E+01
See notes
3.35E+02
473E+03
4.35E+02

NO
1.35E+00

ND
ND

See notes
6.90E+01
808E+02

Is
Max>BK?

No
No
--

No
No
No
--

No
--

•-
Yes
No

Pass
EN/BK?

Yes
Yes
No
Yes
Yes
Yes
No
Yes
No
No
No
No
Yes

Taco Tier 1
Residential

Direct Contact
(DC)

Concentration

3.90E+02
1.60E+03
3.00E+03
2.30E+07

NA

2.30E+06
3.90E+02
3.90E+02
6.30E+00
6.50E+05
1.00E+03
5.50E+02
2.30E+04

Is
Max>DC?

No
No
No
No
No
No
No
No
No
No
No
No
No

COPC?

No
No
No
No
No
No
No
No
No
No
No
No
No

Reason

<DC
<DC
<DC
<DC
EN

<DC
<DC
<DC
<DC
<DC
<DC
<DC
<DC

Is Avg>100x
DC?

No
No
No
No

No
No
No
No
No
No
No
No

I
-J

saugel residential soil screen.xls\SOIL - SS T2 Stats
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Hovision 0



Surface Soil - Residential TACO Screen

Transect 3

ENSR International
Page 6 of 16

Constituent

Total 2,3,7.8-TCDD-TEQ
2,4-DB
2-Bulanone (MEK)
2-Hexanone
4,4'-DDE
4,4'-DDT
Acetone
Alpha Chlordane
Aluminum
Anthracene
Antimony
Arsenic
Barium
Benzene
Benzo(a)nnlhracene
Benzo(a)pyrene
Benzo(b)lluoranlhene
Benzo(g,n.i)perylene
Benzo(k)lluoranthene
Beryllium
beta-BHC
bis(2-Elhylhexyl)phlhalale
Cadmium
Calcium
Carbazole
Chromium
Chrysene
Cobalt
Copper
Dibenzo(a,h)anlhracene
Oicamba
Dioldrin
Endrin kolone
Fluoranthene
Gamma Chlordane
lndeno(1 ,2,3-cd)pyreno
Iron
Lead
Magnesium
Manganese
MCPA

Units

ug/kg
ug/kg

ug/kg
ug/kg
ug/ko
ug/kg
ug/kg
ug/kg
mg/kg
ug/kg
mg/kg
mg/kg
mg/kg

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
mg/kg
ug/kg
ug/kg
mg/kg
mg/kg
ug/kg
mg/kg
ug/kg
mg/kg
mg/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
mg/kg
mg/kg
mg/kg
mg/kg
ug/kg

Number of
Samples
Analyzed

4

10

to
10
10
io
10
10
to
10
10

10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
to
10
10
10
10
10
10
10
10

Frequency
o( Detection

100%

10%

60%
10%
50%
40%
60%
20%
100%
20%
40%
100%
100%
10%
50%
40%
60%
50%
40%
90%
10%
40%
100%
100%
10%

100%

70%
100%
100%
10%
20%
40%
20%
60%
30%
10%

100%
100%
100%
100%
20%

Average
(Av9)

3.07E-03
8.89E+00

2.77E+01
6.90E+00
6.22E-01
1.21E+00
3.08E+02
1.48E+00
948E+03
3.85E+01
1.20E400
6.64E+00
1 65E+02
2.10E+00
1 .20E+02
1.37E+02
1 .64E+02
1.54E+02
1.78E+02
5.87E-01
3.38E-01
1.31E+02
2.34E+00
3.27E+04
8.80E+01
1.59E+01
1.63E+02
6.50E+00
6.56E+01
7.15Et01
8.80E+00
928E-01
460E-01
249E+02
1.40E+00
1.59E+02
1.45E404
5.45E+01
6.25E+03
3.79E402
1.54E+03

Maximum
Detected

Concentration
(Max)

3.66E-03
4.10E+01
4.70E401
6.90E+00
1 70E400
1.80E+00
6.70E402
580E+00
1 70E+04
5.10E+01
1 .90E+00
9.70E+00
220E+02
2710E+00
4.80E*02
8.60E+02
9.70E+02
8.30E+02
1 .OOE+03
1.10E+00
7.50E-01
4.30E+02
3.80E+00
2.50E+05
8.80E+01
2.30E401
^.80E+02
1.00E+01
7.90E+01
250E*0~2
2.30E+01
1.08E+00
7.50E-01
1 50E+03
5.10E+00
690E+02
220E*04
9.00E+01
1 .80E+04
6 10E+02
4.00Ei03

Essential
Nutrient
(EN)?

No

No

No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
Yes
No
No
No ~"~

No
No
No
No
No
No
No

No
No
Yes
No
Yes
No
No

Surface Soil
Background (BK)

Concentration

1.24E-01
NO

ND

330E+01
1.61E*01
1 41E<01

ND
ND

2.54E+04
1.60E*02
3.80E+00
1.91Et01
3.63E+02

ND
2.40E402
1.87E+02
1.79E+02
1.27E+02
208E+02
1 51E+00

ND
322E+02
8.65EiOO
3.35E+04
6.40E+01
3.93Et01

~" 2.73Et02
1.55E+01
209E+02

ND
ND
ND
ND

G.02E+02
ND
ND

3.80E+04
1.85E+02
1.72E+04
8.83E+02
1.45E404

Is
Max>BK?

No
••
-
No
No
No

No
No
No
No
No

Yes
Yes
Yes
Yes
Yes
No
--

Yes
No

Yes
Yes
No
Yes
No
No

Yes

No
No
Yes
No
No

Pass
EN/BK?

Yes
No
No
Yes
Yes
Yes
No
No
Yes
Yes
Yes
Yes
Yes
No
No
No
No
No
No
Yes
No
No

Yes
Yes
No

Yes
No
Yes
Yes
No
No
No
No
No
No
No
Yes
Yes
Yes
Yes
Yos

Taco Tier 1
Residential

Direct Contact
(DC)

Concentration

1.00E+00
4.90E+05
7.30E+06
7.90E+05
2.00E<03
2.00E<03
7.80E+06
5.00E402
7.60E+04
2.30E+07
3.10Ei01
4.00E-01
5.50E<03
8.00E+02
9.00E+02
9.00E+01
9.00E+02
230E+06
9.00Ei03
1.58E^2
1 .OOE+02
4.60E+04
7.80E+01

NA
3.20E+04
270E+02
8.80E+04
4.70E+03
290E»03
9.00Ei01
1.80Et06
4.00E+01
2.30E404

3.10E406
5.00E+02
9.00E+02

NA
4.00E+02

NA
370E403
3.10Ei04

Is
Max>DC?

No

No

No
No
No
No
No
No
No
No
No
Yes
No
No
No
Yos
Yos
No
No
No
No
No
No
No
No
No
No
No
No
Yos
No
No
No
No
No
No
No
No
No
No
No

COPC?

No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
Yes
Yos
No
No
No
No
No
No
No
No
No
No
No
No
Yes
No
No
No
No
No
No
No
No
No
No
No

Reason
<DC
<:DC

<DC
<DC
<DC

<DC
cDC
<DC
<DC
<DC
<DC
<BK
<DC
cDC
<DC

>DC
>DC

~<DC
<DC
<DC
<DC
<DC
<DC
EN

<DC
<DC

<DC

<DC
<DC

>DC
<DC
<DC
<DC
<DC
<DC
<DC
EN

<DC
EN

<DC
<DC

Is Avg>100x
DC?

No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

"No
No
No
No
No
No

No
No

"No
No
No
No
No
No
No
No
No
No
-

No

No
No

sauge! residential soil screen.x!s\SO!L • SS T3 Slals
December 29, 2000
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Surface Soil - Residential TACO Screen

Transect 3

ENSR International
Page 7 of 16

Constituent

MCPP
Vlorcury
Melhoxychlor
Molybdenum
Nickel
Penlachlorophonol

Phenanlhrene
Potassium

Pyrene
Selenium
Silver
Thallium
Toluene
Total PCBs

Vanadium
Zinc

Units

ug/kg
mg/kg
ug/kg
mg/kg
mg/kg
ug/kg
ug/kg
mg/kg
ug/kg
mg/kg
mg/kg
mg/kg
ug/kg
ug/kg

mo/kfl
mg/kg

Number of
Samples
Analyzed

10
10
10
to
10
10
10
10
10

10
10
10
to
10

10
10

Frequency
of Detection

20%
100%
10%
100%
100%
20%
40%

100%
30%
20%
40%
30%
30%
90%

100%
100%

Average
(Avg)

2.25E+03
6.27E-02
2.60E+00
7.38E-01
1.86E+01
2.97E+02
1.33E+02
2.18E<03
2.39E+02
8.30E-01
2.98E-01
6.93E-01
3.17E+00
6.29E+01

2.68E+01
2.70E+02

Maximum
Detected

Concentration
(Max)

7.70E+03
9.30E02
2.60E+00
1 .40E+00
2.60E^1
7.40E+02
5.30E402
3.70E+03
1.40E*03
3.20E+00
3.80E-01
1 .40E+00
5.30E+00
1.16E402

4.20E+01
4.60E+02

Essential
Nutrient
(EN)?

No
No
No
No
No
No
No
Yes
No
No
No
No
No
No

No
No

Surface Soil
Background (BK)

Concentration

9.97E+03
1.77E01

NO
2.02E+00
4.27E401
See notes
3.35E+02
4.73E+03
4.35E+02

ND
1.35E+00

ND
ND

See notes

6.90E+01
8.08E+02

Is
Max>BK?

No
No

No
No

Yes
No
Yes

No

-•

No
No

Pass
EN/BK7

Yes
Yes
No
Yes
Yes
No
No
Yes
No
No
Yes
No
No
No

Yes
Yes

Taco Tier 1
Residential

Direct Contact
(DC)

Concentration

6 10E+04
1.00E*01
3.90E+05
3.90E402
1 .60E+03
3.00E+03
2.30E+07

NA

2.30E+06
3.90E+02
3.90Et02
6.30E+00
6.50E+05
1 OOE+03

5.50E+02
2.30E+04

Is
Max>DC7

No
No
No
No
No
No
No
No
No
No
No
No
No
No

No
No

COPC7

No
No
No
No
No
No
No
No
No
No
No
No
No
No

No
No

Reason
<DC
<DC
<DC
<DC
<DC
<DC
<DC
EN

<DC
<DC
<DC
<DC
<DC
<DC

<DC
<DC

lsAvg>100x
DC?

No
No
No
No
No
No
No
-.

No
No
No
No
No
No

No
NoI

vo

sauget residential soil screen.xls\SOIL - SS T3 Slats
December 29. 2000
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Surface Soil • Residential TACO Screen

Transect 4

ENSR International
Page 8 of 16

Constituent

Total 2.3,7,8-TCDD-TEQ

2,4-DB
2-Butanone (MEK)
2-Methylnaphthalono
4.4'-DDE
4,4'-DDT
Acenaphthene
Aconaphlhylene
Acetone
Alpha Chlordane
Aluminum
Anthracene
Antimony
Arsenic
Barium
Benzo(a)anthracono
Benzo(a)pyrene
Benzo(b)lluoranlhene
Benzo(o,h,i)perylene
Benzo(k)lluoranlhone
Beryllium
bela-BHC
bi8(2-Elhylhexyl)phlhalalo
Cadmium
Calcium
Carbazole
Chromium
Chryseno
Cobalt
Copper
doite-SHC
Dibenzo(a,h)anthracene
Olbenzoluran
Dlcamba
DleldrTn
Endosullan sullale
Endrln ketono
Fluoranlhene
Fluorene
Gamma Chlordeino
Heplachlor

Units

ug/kg

ug/kg
ug/kg
ug/kg
ug/kg
U0/kg
ug/kg
ug/kg
ug/kg
ug/kg
ing/kg
ug/kg
mg/kg
mg/kg
mg/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
mg/kg
ug/kg
ug/kg
mg/kg
mg/kg
ug/kg
mg/kg
ug/kg
mg/kg
mg/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

Number of
Samples
Analyzed

5

10
10
10

10
10
10
10
10
10
10
10
to
10
10
10
10
10
10
io
10
10
10
10
10
10

10
10

10
10
10
10
to
10
10
10
10
10
10
10
10

Frequency
of Detection

100%
10%
10%
20%
40%
50%
50%
30%
20%
40%
100%
60%
10%
100%
100%
80%
50%

" 50%
40%
50%
100%
40%
10%

100%
100%
50%

100%
90%

100%
100%
40%
10%
30%
20%
60%
20%
40%
90%~
40%
40%
20%

Average
(Avg)

4.71E-03
7.68E400
1.50E401
6.68E+01
1.08E400
1.74E+00
2.11E+02
4.93E401
9.68E401
1.32E+00
940E+03
3.65E+02
650E-01
6.76E+00
2.65E+02
7.03E+02
5.91 E+02
5.98E+02
3.93E+02
5.42E4.02
5.83E-01
4.41E-01
6.60E+01
1.62E+00
5.13E+04
1 .88E+02
1.76E+01
7.10E+02
6.40E+00
6.51E+01
T.64E-01
1.31E+02
1 .63E+02
1.63E+00
2.84E400
1.20E-01
1 .90E+00
1 .58E403 "
2.33E402
1.83E+00
4.90E-01

Maximum
Detected

Concentration
(Max)

7.42E-03

3.50E401
2.45E+01
7.20E+01
1.50E+00
3.00E400
1 .20E+03
7.50E401
4.60E+02
3.10E*00
1.40E404
2.30E+03
6.50E-01
I.OOE+01
1.20E + 03
4.30E+03
3.50E+03
3.50E+03
2.20E+03
330E+03
8.60E-01
1.30E+00
6.60E401
3.20E+00
1.50E+05
1 .OOE+03
2.90E+01
4.40E+03
1.00E+01
1.80E)02

~2.40E-01
8.10E402
770E402
1.75E+00
rOOE401
1.40E 01
4.00EtOO
1.00Et04
1 .40E+03
6.60E+00
6.40E-01

Essential
Nutrient

(EN)?

No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
Yos
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

Surface Soil
Background (BK)

Concentration

1 24E-01
ND
ND
ND

1.61E+01
1 41E+01

ND
ND

ND
ND

2.54Ei04
1.60E+02
3.80E+00
1.91E+01
3.63E+02
2.40E+02
1 .87E+02
1.79E+02
1.27E+02
2.08E+02
1.51E+00

ND
3.22E402
8.65E + 00
3.35E+04
6.40E+01
3.93E+01
2.73EH02

1.55E+01
2.09Fi02

ND
ND
ND
ND
ND
ND
ND

5.02Ei02
ND
ND
ND

Is
Max>BK?

No

-
--

No
No

No
Yes
No
No
Yes
Yes
Yes
Yes
Yes
Yos
No

No
No
Yes
Yes
No
Yos
No
No

Yos

Pass
EN/BK?

Yes
No
No
No
Yes
Yes
No
No
No
No
Yes
No
Yes
Yes
No
No
No
No
No
No
Yes
No
Yes
Yes
Yes
No
Yes
No
Yes
Yes
No
No
No
No
No
No
No
No
No
No
No

Taco Tier 1
Residential

Direct Contact
(DC)

Concentration

1 .OOE+00
4.90E+05
7.30E+06
3.10E+06
2.00E+03
2.00E+03
470E+06
4.70E+06
7.80E+06
5.00E+02
7.60E+04
2.30E+07
3.10E401
4.00E-01
5.50E+03
9.00E+02
9.00E+01
9.00E+02
2.30E+06
giobE+ds
1.56E+02
1 .OOE+02
4.60E+04

7.80E+01
NA

3.20E+04
2.70E+02
8.80Ei04

470E403
290Ei03
1.00E+02
900F.401
2.90E405
1.80E406
4.bOE40i
4.70E.05
2.30E404
3.10E406 "
3.10E406
500E+02
1.00E402

Is
Max>DC?

No
No
No
No
No
No
No
No
No
No
No
No
No
Yes
No
Yes
Yes
Yes
No
No
No
No
No
No
No
No
No
No
No
No
No
Yos
No
No
No
No
No
No"
No
No
No

COPC?

No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
Yes
Yes
Yes
No
No
No
No
No
No
No
No
No
No
No
No
No
Yes
No
No
No
No
No
No
No
No
No

Reason
<DC
<DC
<DC
<DC
<DC
cDC
<DC
<DC
<DC
<DC
<DC
<DC
<DC
<BK
<DC

>DC
>DC
>DC

<DC
<DC
<DC
<DC
<DC
<DC
EN

<DC
<DC
<DC
<nr,
<DC
<DC

>DC
<DC
<DC
<DC
<DC
<DC
<DC
<DC
<OC
<DC

s Avg>100x
DC?

No
No
No

No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

No
No
No
No
No
No
No
No
No
No
No
No

"" No
No
No
No

sauget residential soil screen.xlsVSOIL - SS T4 Stats
Docombor 29. 2000
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Surface Soil - Residential TACO Screen
Transect 4

ENSR International
Page 9 of 16

Constituent

Heptachlor epoxido
lndeno( 1 ,2.3-cd)pyrene
Iron
Lead
Magnesium
Manganese
MCPA
Mercury
Melhoxychlor
Molybdenum
Naphthalene
Nickel
Penlachlorophenol
Phenanthrene
Potassium
Pyrene
Selenium
Silver
Thallium
Tolueno
Total PCBs
Vanadium
Zinc

Units

ug/kg
ug/kg
mg/kg
mg/kg
mg/kg
mg/kg
ug/kg
mg/kg
ug/kg
mg/kg
ug/kg
mg/kg
ug/kg
ug/kg
mg/kg
ug/kg
mg/kg
mg/kg
mg/kg
ug/kg
ug/kg
mg/kg
mg/kg

Number of
Samples
Analyzed

10
10
10
10
10
10
10
10
10
10
10
10

10
10
10
10
10
10
10

10
10

10
10

Frequency
of Detection

30%
40%
100%

100%

100%

100%

30%
100%

50%
100%

20%
100%

100%

70%
100%

70%
10%
30%
30%
10%
50%
100%

100%

Average
(Avg)

1.01E+00
3.55E+02
1.54E+04
1.00E+02
7.63E+03
4.14E+02
1.57E+03
1.22E-01
6.20E+00
1.02E+00
6.00E+01
1 .82E+01
2.89E+02
1.35E+03
1.84E+03
1 .35E+03
5.79E-01
3.25E-01
6.64E-01
2.86E+00
3.21E+01
2.58E+01
2.22E+02

Maximum
Detected

Concentration
(Max)

2.30EtOO
2.00E+03
2.10E+04
2.60E+02
2.10E+04
6.10E+02
3.70Ei03
5.70E-01
9.70E+00
2.30E+00
7.90E+01
2.40E+01
5.03E+02
9.20E+03
2.60E+03
850E+03
8.80E-01
4.45E-01
1.10E+00
4.50E+00
5.80E+01
3.50E+01
5.50E+02

Essential
Nutrient
(EN)?

No
No
Yes
No
Yes
No
No
No
No
No

No
No
No
No
Yes
No
No
No
No

No
No

No
No

Surface Soil
Background (BK)
Concentration

NO
ND

3.80E404
1 .85E+02
1.72Ei04
8.83E+02
1 45E*04
1.77E-01

ND
2.02E+00

ND

4.27E+01
See notes
3.35E+02
4.73E+03
4.35E+02

ND
1 .35E+00

ND

NO
See notes
6.90E+01
808Ei02

Is
Max>BK?

-
No
Yes
Yes
No
No
Yes

Yes
-
No

Yes
No
Yes

.-
No

No
No

Pass
EN/BK?

No
No
Yes
No
Yes
Yes
Yes
No
No
No
No
Yes
No
No
Yes
No
No

Yes
No
No
No
Yes
Yos

Taco Tier 1
Residential

Direct Contact
(DC)

Concentration

7.00E+01
9.00E+02

NA
4.00E+02

NA

3.70E+03
3.10E+04
1.00E+01
3.90E405
3.90E+02
3.10E+06
1.60E+03
3.00E+03
2.30E+07

NA
230E+06
3.90E+02
3.90E+02
6.30E+00
6.50E+05
I.OOEtOS
5.50E+02
2.30E+04

Is
Max>DC?

No
Yes
No
No
No
No
No
No
No
No
No

No
No
No
No
No
No
No
No

No
No
No
No

COPC?

No
Yes
No
No
No
No
No
No
No
No
No

No
No
No
No
No
No
No
No

No
No
No
No

Reason
<DC

>DC
EN

<DC
EN

<DC
<DC
<DC
<DC
<DC
cDC
<DC

<DC
<DC
EN

<DC
<DC
<DC
<DC

<DC
<DC
<DC
<DC

Is Avg>100x
DC?

No
No

No

No
.No
No
No
No
No
No

No
No
..

No

No
No
No

No
No

No
No

sauget residential soil screen.xls\SOIL - SS ~M Slats
December 29, 2000
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Surface Soil - Residential TACO Screen

Transect 5

ENSR International
Page 10 of 16

Constituent

Tolal 2.3,7,8-TCDD-TEQ

2,4-DB
2-Butanone (MEK)
4,4'-DDD
4.4'-DDE
4.4'-DDT
Acenaphthylene
Acetone
Aldrin
Alpha Chlordane
Aluminum
Anthracene
Antimony
Arsenic
Barium
Benzene
Benzo(a)anthracene
Benzo(a)pyrone
Benzo(b)lluoranlhene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
Beryllium
bela-BHC
bis(2-Elhylhexyl)phthalale
Butylbenzylphlhalaie
Cadmium
Calcium
Carbazole
Chromium
Chrysene
Cobalt
Copper
bibenzo(a,hjanthracene
nicamba
Dleldrln
Dielhylphlhalalo
Dl-n-bulylptilhnlate
Endrin
Endrin aldehyde
Endrin kolono
riuornnlhono

Units

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
mg/kg
ug/kg
mg/kg
mg/kg
mg/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

ug/kg
mg/Vg
ug/kg
ug/kg
ug/kg
mg/kg
mg/kg
ug/kg
mg/kg
ug/kg
mg/kg
mg/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

Number ol
Samples
Analyzed

4
9
9

9

9
9
9
9
9
9
9

9
0
9
9
9
9
9
9

9
9
9
9
9

9
9
9
9

9

9

9
9
9
9
9
9

9
9
9
9
9

Frequency
of Detection

100%
22%

56%
11%

33%
33%
11%

56%
11%

33%
100%
11%
33%
100%
100%
11%
67%
44%

67%
44%
44%
100%
11%
44%
1T%
100%
100%
11%

100%

67%
100%
100%
44%
22%
22%
11%
22%
11%
22%
11%
5G%

Average
(Avg)

7.87E-03
8.15E+00
1.83E+01
6.73E400
3.15E400
1.67E+01
3.40E+01
1.37E+02
3.96E+00
8.12E+00
8.37E+03
8.90E401
7.18E01
6.33E400
1.74E+02
1 .80E+00
1.21E+02
1 .38E+02
1.78E+02
1.58E+02
1.59E+02
5.29E-01
1.00E-01
1 .06E+02
1 .22E402
3.42E+00
9.93E403
7.10E+01
1.46E+01
1.70E+02
5.99E+00
5.42E+01
9.86E+01
2.10E+00
1.58E+OI
3.90Ei01
3.35E+01
2.62E400
2.29E+00
2.47E*00
2.43Ei02

Maximum
Detected

Concentration
(Max)

2.18E-02
2.30E401
3.40E+01
3.60E+01
8.30E+00
t.lOE+02
3.40E401
4.60E+02
2.30E+01
5.40E+01
1.10E+04
8.90E+01
9.05E-01
7.60E+00
1 .90E+02
1 .80E+00
4.60E+02
6.00E402
7.80E+02
4.30E+02
6.00E+02
6.60E-01
1.00E-01
1 .80E4-02
3.40E402
8.40E400
2.05E404
7.10E+01
1.85E+01
7.10E402
6;§OE+00
8.45E+01
3.20E402
290EtOO
t.20E(02
3.90E401
350E401
6.10E400
5.0GE + 00
4.95E+00
1 10Et03

Essential
Nutrient

(EN)?

No
No
No

No
No

No
No
No
No
No
No
No
No
No
No
No
No

No
No

No
No
No
No
No
No
No
Yes
No

No

No

No
No
No
No
No
No
No
No
No
No
No

Surface Soil
Background (BK)

Concentration

1.24E-01
ND
ND

ND

1 61Et01
1 41E401

ND
ND
ND

ND
254E404
1.60E+02
3 80E+00
1.91E<01
3.63E+02

ND

2.40E402
1.87E402
1.79E402
1.27Ei02
2.08E402
1.51E+00

ND
322E402

ND
865E<00
3.35E<04
640E<01
3.93E401
2.73E402

1.55E+6r"
2.09E+02

ND
ND
ND

1 87E.02
3 12E*02

ND
ND
ND

5.02E<02

Is
Max>BK?

No

No
Yes

No
No
No
No
No

Yes
Yes
Yes

Yes
Yea
No

No

No
No
Yes
No

Yes

No
No

No
No

Yes

Pass
EN/BK?

Yes
No
No
No
Yes

No
No
No
No
No

Yes
Yes
Yes
Yes
Yes
No
No
No
No
No

No
Yes
No
Yes
No
Yos
Yes
No

Yes

No

Yes
Yes
No
No
No
Yes
Yes
No
No
No
No

Taco Tier 1
Residential

Direct Contact
(DC)

Concentration

1 .OOE+00
4.90E+05
7.30E+06

3.00E403
2.00E403
2.00E403
4.70E408
780E+06
4.00E+01
5.00E+02
7.60E+04
2.30E407
3.10E+01
4.00E-01
5.50E403
8.00E+02
9.00E402
9.00E401
9.00E402
2.30E406
9.00E+03
1 .56E+02
1 OOE+02
4.60E+04
9.30E+05
7.80E401

NA
3.20E404

2.70E402
8.80E404
4.70E+03 "
2.90E403
9.00E401
1 .80E+06
4.00E401
200Ei06
2.30E+06
2.30E404
2.30E404
2.30E+04
3 10Et06

Is
Max>DC?

No
No
No

No
No
No
No
No
No
No
No
No
No
Yes
No
No
No
Yes
No
No
No
No
No
No
No
No
No
No

No
No

No
No
Yes
No
Yes
No
No
No
No
No
No

COPC?

No
No
No
No

No
No
No
No
No
No
No

No
No
No
No
No
No
Yes

No

No
No
No
No
No
No
No
No

No
No

No
No
No
Yes
No
Yes

No
No
No
No
No
No

Reason
<DC
<DC
<DC

<DC

<DC
<DC
<DC
<DC
<DC
<DC
<DC
<DC
<DC
<BK
<DC
<DC
<DC

>DC

<DC
<DC
<DC
<DC
<DC
<DC
<bc
<DC
EN

<DC
<DC

<DC
<DC
<DC

>bc
<DC

^DC
<DC
<DC
<DC
<DC
cDC
<DC

Is Avg>100x
DC?

No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

No
No
No
No
No

~~" No

No

No
No

No
No
No
No
No
No
No
No
No
No
No
No

sauyul ifbiOoiiiiai soil sciuun.xUASOIL - SS T5 Siais
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Surface Soil - Residential TACO Screen

Transect 5

ENSR International
Page 11 of 16

Constituent

Gamma Chlordane
Heplachlor
Heplachlor opoxide
lndeno(1 ,2,3-cd)pyrene
lion
Lead
Magnesium
Manganese
MCPA
MCPP
Mercury
Melhoxychlor
Molybdenum
Nickel
Penlachlorophonol
Phenanlhrene
Potassium
Pyrene
Selenium
Silver
Toluene
Total PCBs
Vanadium

Zinc

Units

ug/kg
ug/kg
ug/kg
ug/kg
mg/kg
ing/kg
mg/kg
mg/kg
ug/kg
ug/kg
mg/kg
ug/kg
mg/kg
mg/kg
ug/kg
ug/kg
mg/kg
ug/kg
mg/kg
mg/kg
ug/kg
ug/kg
mg/kg
mg/kg

Number ot
Samples
Analyzed

9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9

9
9
9
9
9
9

Frequency
of Detection

22%
11%
22%
56%
100%
100%
100%
100%
22%
67%
100%
33%
100%

100%
33%
67%
100%
56%
11%
33%
11%
78%
100%
100%

Average
(Avg)

1.77E+01
1.15E+01
4.94E+00
1.71E+02
1.39FU04
8.03E+01
4.13E403
3.48E+02
1 .58E+03
2.95E+03
6.97E-02
1.47E+01
4.64E-01
1.68E+01
2.34E+02
1.01E+02
1 .76E+03
1.99E+02
4.8dE-bi
5.01E-01
2.70E+00
6.67E+01
2.43E+01
3.74E+02

Maximum
Detected

Concentration
(Max)

7.80E+01
9.10E+01
3.00E+01
4.50E+02
1.60E+04
1 .70E+02
5.00E+03
4.00E+02
4.40E<03
6.80E+03
1.16E-01
3.80E+01
7.80E-01
1 90E+01
2.41E+02
3.60E+02
2.40E+03
8.10E+02
4.80E-01
6.00E-01
2.80E+00
1.65EI02
2.90E+01
9.80E<02

Essential
Nutrient

(EN)?

No
No
No
No
Yes
No
Yes
No
No
No
No
No
No

No
No
No
Yes
No
No
No
No
No
No

No

Surface Soil
Background (BK)

Concentration

NO
ND
ND
ND

3.80E404
1 .85E+02
1.72E+04
8.83E+02
1.45Et04
9.97E+03
1.77E-01

ND

2.02E+00
4.27E+01
See notes
3.35E+02
4.73E+03
4.35E+02

ND

1.35E+00
ND

See notes
6.90E+01
8.08Et02

Is
Max>BK?

No
No
No
No
No
No
No
--

No
No
--

Yes
No

Yes

No

No
Yes

Pass
EN/BK?

No
No
No
No
Yes
Yos
Yes
Yes
Yos
Yes
Yes
No
Yes
Yes
No
No
Yes
No
No
Yes
No
No~
Yes
No

Taco Tier I
Residential

Direct Contact
(DC)

Concentration

S.OOE+02
1 .OOE+02
7.00E+01
9.00E+02

NA

4.00E+02
NA

370E)03
3 10E+04
6.10E+04
1 OOE+01
3.90E+05
390E+02
1.60E+03
3.00E+03
2.30E+07

NA
230E+06
3.90E+02
3.90E+02
6.50E+05
1.00E+03
5.50E+02
2.30E+04

Is
Max>DC?

No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No "~
No
No

COPC?

No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

No

Reason

<DC
<DC
<DC
<DC
EN

<DC
EN

<DC
<DC
<DC
<DC
<DC
<DC

<DC
<DC
<DC
EN

<DC
<DC
<DC
<DC
<DC^

<DC
<DC

Is Avg>100x
DC?

No
No
No

No

No

No
No
No
No
No
No
No
No
No
-

No
No
No
No
No
No

No

saugol residential soil screen.xls\SOIL - SS T5 Stals
December 29, 2000
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Surface Soil • Residential TACO Screen

Transect 6

ENSR International
Page 12 of 16

Constituent

Total 2,3,7.8-TCDD-TEQ
4,4'-DDD
4,4'-DDE
4,4'-DDT
Acenaphlhene
Acetone
Alpha Chlordnno
alpha-DHC
Aluminum
Anthracene
Antimony
Arsenic
Barium
Benzo(a)anlhracene
Bonzo(a)pyrene
Benzo(b)ltuoranlhene
Bonzo(g,h,i)perylene
Benzo(k)lluoranlhono
Beryllium
bela-BHC
bis(2-Elhylhexyl)phlhalale

Bulylbenzylphlhalale
Cadmium
Calcium
Carbazole
Chromium
Chryseno
Cobalt
Copper

deiTa-BHC

bibenzo(a,h)anlhracene
Dibenzoluran
Dicamba
Dioldrin

Endosullan sullale
Endfin
Endrln aldehyde
Endrin kelone
Fluoranlhcne
Fluorene
Gamma Chlordano

Units

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
mQ/kg
ug/kg
mg/kg
mg/Vg
mg/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
mg/Vg

ug/kg
ug/kg
ug/kg
mg/kg
mg/kg
ug/kg
mg/kg
ug/kg
mg/kg
mg/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

Number ol
Samples
Analyzed

4
8
8
8
8

8
8
8
B
8
8
8

8
8
8
8
8
8

8
8
8
8
8
8
8
8
8
8
8

8

8
8
8

8
8
8
8
8
8
a
8

Frequency
ol Detection

100%
25%
75%
38%
25%
38%
25%
13%
100%
38%
50%
100%
100%
88%
25%
88%
13%

25%
88%
13%
25%
13%

100%
100%"
13%
100%
88%
100%
100%

13%

38%
13%

25%
13%
38%
13%
13%
25%
88%
13%
25%

Average
(Avg)

6.37E-03
2.93E+00
5.35E+00
3.56E+01
1 .26E+02
1.05E402
4.52E+00
2.20E-01
7.9BE403
2.43E402
6.88E-01
6.01E+00
1.50E402
6.06E+02
5.04E+02
6.34E+02
2.48E+02
5.03E402
4.90E-01
1.34E+00
1.19E402
5.70E+01
1 .50E400
6.26E+04
1.91E+02
I.44E+01
7.12E402
5.96E400
2.93E+01

.20E-01
.18E+02
.12E402
35E+00
.80E+00
.14E+00

1.99E400
7.50E01
4.50E-01
1 38E+03
1.56E+02
4.70C*00

Maximum
Detected

Concentration
(Max)

1 .32E-02
6.40E-IOO
1.80E+01
1.40E402
4.20E+02
4.20E402
1.70Ei01
2.20E-01
9.70E<03

" MOE+OY
7.70E-01
920E400
2.00E402
4.20E403
3.60E403
4.40E403
1.30E403
3.40E403
8.60E-01
3.80E400
3.60E402
5.70E401
4.00E400
1.50E405
8.60E402
1.80E40I
4.90E403
9.20E400
5.60E401
1.20E-01
6.00E402
2.30E402
3.00E400
I.80E400
1 90E400
2.20E<00
7.50E-01
8.70E-01
9.80E403
5.80E402
1.80E+OT

Essential
Nutrient
(EN)?

No
No
No
No
No
No
No
No
No
No

No
No
No
No
No
No
No

No
No
No
No
No
No
Yes
No
No
No
No
No

~ No "~

No
No
No

No
No
No
No
No
No
No
No

Surface Soil
Background (BK)

Concentration

1.24E 01
ND

1.61E401
1.41E401

ND
ND
ND
ND

2.54E404
1.60E402
3.80E400
1 91E401
3.63E402
2.40E+02
I.87E402
1 79E402
1.27E402
2.08E402
1.51E+00

NO
3.22E402

ND

8.65E400
3.35E404
640E+01
3.93E401
2.73E402
1.55E401
209E402

ND
ND
ND
ND

ND
ND
ND
ND
ND

502E402
ND
ND

Is
Max>BK?

No

Yes
Yos
-

-

No
Yes
No
No
No
Yes
Yes
Yes
Yes
Yes
No

Yes

No
Yes
Yos
No
Yes
No
No

--

YOS

..

Pass
EN/BK?

Yes
No
No
No
No
No
No
No
Yes
No
Yes
Yes
Yes
No
No
No
No
No
Yes
No
No
No
Yes
Yes
No
Yes
No
Yes
Yes

No
No
No
No

No
No
No
No
No
No
No
No

Taco Tier 1
Residential

Direct Contact
(DC)

Concentration

1 .OOE400
300E403
2.00E*03
2.00E403
4.70E+06
7.80E406
5.00E402
1 .OOE+02
7.60E+04
2.30E407
3.10E401
4.00E-01
5.50E403
9.00E402
9.00E40I
9.00E402
2.30E406
9.00E403
1 .56E+02
1 .OOE402
4.60E404

9.30E405
7.80E401

N A
320E404
270E402
8.80E404
4.70E403
290E403
1.00E402
9.00E401
2.90E405
1.80E406
4.00E40I
4 70E(05
2.30Ei04
2:30E404 "
2.30Et04
3.IOE406
3.10E*06
5.00E402

Is
Max>DC?

No
No
No
No
No

No
No
No
No
No
No

Yes
No
Yes
Yes
Yes
No

No
No
No
No
No
No
No
No
No
No
No
No

No

Yes
No
No

No
No
No
No
No
No
No
No

COPC?

No
No
No

No
No
No
No

No
No
No
No
No
No
Yes
Yes
Yes
No
No
No
No
No

No
No
No
No
No
No
No
No

~No
Yos

No
No
No
No
No
No
No
No
No
No

Reason
<DC
<DC'
<DC
<DC
<DC
<DC
<DC
<DC
<DC
<DC
<DC
<BK
<DC

>DC
>DC
>DC

<DC
<DC

<DC
<DC
<DC
<DC
<DC
EN

<DC
<DC
<DC
<DC
<DC
<bc

>DC
<DC
<DC

<DC
<DC
<DC
<DC
<DC
<DC
cDC
<DC

Is Avg>100x
DC?

No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

No
No
No
No
No
No

No
No
No

No
No
No
No
No
No
No
No

sauge! residential soil screen.x!s\SO!L - SS T6 Stats
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Surface Soil - Residential TACO Screen
Transect 6

FNSR International
Page 13 ol 16

Constituent

gamma-BHC (Lindano)
Heptachlor
Heplachlor epoxlde
Indenofl ,2,3-cd)pyrene
Iron
Lead
Magnesium
Manganese
MCPP
Mercury
Melhoxychlor
Molybdenum
Nickel
Penlachlorophenol
Phenanthrone
Potassium
Pyrene
Selenium
Silver
1 hallium
Toluene
Total RGBs
Vanadium
Zinc

Units

ug/kg
ug/kg
ug/kg
ug/kg
mg/kg
mg/kg
mg/kg
mg/kg
ug/kg
mg/kg
ug/kg
mg/kg
mg/kg
ug/kg
ug/kg
mg/kg
ug/kg
mg/kg
mg/kg
mg/kg
ug/kg
ug/kg
mg/kg
mg/kg

Number of
Samples
Analyzed

8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8

8
8
8
8
8
8
8

Frequency
of Detection

13%
13%
13%
50%
100%

100%

100%

100%

13%
100%

38%
100%

100%

63%
75%
100%

75%
13%
13%
25%
13%
75%

100%

100%

Average
(Avg)

1.30E-01
1.78E+00
1.80E-01
2.20E+02
1 .36E+04
5.54E+01
8.71 E+03
3.85E+02
1.55E+03
5.73E-02
3.60E+00
8.40E-01
1.73E+01
2.40E+02
9.76E+02
1.78E+03
1.11E+03
5.66E-01
2.90E-01
6.19E-01
2.20E+00
8.31E+01
2.54E+01
1 .56E+02

Maximum
Detected

Concentration
(Max)

1.30E-01
4.10E+00
1.80E-01
1.10E»03
1 .90E+04
1.10E+02
1.80E+04
6.60E+02
4.50E+03
8.60E-02
5.50E+00
3.20E+00
2.30E+01
2.49E+02
7.10E+03
2.40E+03
7.70E+03
6.80E01
2.90E-01
970E-01
2.20E+00
3.85E+02
3.30E+01
3.50E«02

Essential
Nutrient

(EN)7

No
No
No
No
Yos
No
Yes
No
No
No
No
No
No
No
No
Yes
No
No
No
No
No
No
No
No

Surface Soil
Background (BK)

Concentration

ND
ND
ND
ND

3.80E+04
1.85E+02
1.72E+04
8.83E402
9.97E+03
1.77E-01

ND
2.02E*00
427E+01
See notes
3.35Ei02
4.73E+03
4.35E402

ND

1.35E+00
ND
ND

See nolos
6.90E+01
8.08E+02

Is
Max>BK?

--

No
No
Yes
No
No
No

Yes
No

Yes
No
Yes

No

No
No

Pass
EN/BK7

No
No
No
No
Yes
Yes
Yes
Yes
Yes
Yes
No
No
Yes
No
No
Yes
No
No
Yes
No
No
No
Yes
Yes

Taco Tier 1
Residential

Direct Contact
(DC)

Concentration

5.00Et02
1.00E+02
7.00E+01
9.00Et02

NA
4.00E+02

NA

3.70E+03
6.10E+04
1.00E+01
3.90E+05
3.90E+02
1 .60E+03
3.00E+03
2.30E+07

NA
2.30E<06
3.90E+02
3.90E+02
6.30E<00
6.50E+05
1.00E+03
5.50E+02
2.30E+04

Is
Max>DC7

No
No
No
Yes
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

COPC?

No
No
No
Yes
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

Reason
<DC
<DC
<DC

>DC
EN

<DC
EN

<DC
<DC
<DC
<DC
<DC
<DC
<DC
<DC
EN
<DC

<DC
<DC
<DC
<DC
<DC
<DC
<DC

Is Avg>100x
DC7

No
No
No
No

No

No
No
No
No
No
No
No
No

No
No
No
No
No
No
No
No

I
l/l
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Surface Soil
Transect 7

• Residential TACO Screen

ENSR International
Page 14 of 16

Constituent

Total 2,3,7,8-TCDD-TEQ
2-Bulanone (MEK)
2-Me<hylnaphlhaleno
4,4'-DDD
4,4'-DDE
4.4'-DDT
Acenaphlhene
Acetone
Alpha Chlordane
Aluminum
Anthracene
Antimony
Arsenic
Barium
Benzene
3enzo(a)anthracene
Benzo(a)pyreno
Benzo(b)lluoranlhene
Benzo(g.h.i)perylene
Benzo(k)lluoranlhene
Beryllium
bia(2-Elhylhexyl)phlhalale
Bulylbenzylphthalate
Cadmium
Calcium
Carbazole
Carbon disullide
Chromium
Chryseno
Cobalt
Copper
(JollaBHC
Dlbenzo(a,h)anthracene
Dibonzofuran
Dlcamba
Dioldcin
Dl-n-bulylphlhalalc
Endosulfan II
Endrin
Endrin kolona
Elhylbenzone

Units

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
mg/kg
ug/kg
mg/kg
mg/kg
mg/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
mg/kg
ug/kg
ug/kg
mg/kg
mg/kg
ug/kg
ug/kg
mg/kg
ug/kg
mg/kg
mg/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

Number of
Samples
Analyzed

3
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9

Frequency
of Detection

100%

33%
11%
11%
78%
67%
22%
56%
22%
100%

33%
11%

100%

100%

22%
100%

100%

100%

100%

100%

33%
44%
11%

100%

100%

33%
22%
100%

100%

100%

100%
11%
33%
11%
11%
22%
78%
11%
22%
44%
11%

Average
(Av0)

2.80E-03
1 84E+01
6.SOE+01
1.30E+00
9.80E+00
7.71E+00
9.77E+01
1.85E+02
2.40E+00
8.33E+03
1.18E+02
5.23E-01
9.99E+00
1 .67Et02
3.14E+00
3.42E+02
3.74E<02
4.06E+02
2.29E+02
3.54E+02
4.23E-01
7.18E+01
5.80E+01
3.12E+00
1 .46E+04
1.16E*02
3.17EiOO
1.53E401
4.86E+02
6.63E+00
429E+01
1.80E-01
1.03E+02
5.20E+01
2.65E+00
1.81E + 00
8.86E+01
1.00E+00
2.50E01
1.40E+00
2.75E400

Maximum
Detected

Concentration
(Max)

5.23E-03
3.70E+01
6.50Et01
1.30E+00
5.40E+01
2.90E+01
1.60E+02
5.00E+02
1.10E+01
1 .20E+04
3.60E+02
7.30E-01
3.40E+01
2.00E+02
4.80E+00
1.90E403
2.10E+03
2.20E+03
1.10E+03
2.10E+03
8.25E-01
9.10E+01
5.80E+01
6.10E+00
3.80E+04
3.10E+02
4.30E+00
2.00E+01
2.60E<03
7.80E+00
1 .30E+02
1 .80E-01
4.10E+02
520E)01
2.65EtOO
300E+00
1.70E«02
1.00E400
4.00E-01
1.90E+00
3.00E+00

Essential
Nutrient

(EN)?

No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
Yes
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

Surface Soil
Background (BK)

Concentration

1.24E-01
NO
ND
ND

1.61E401
1.41E-f01

ND
ND
ND

2.S4E+04
1.60E+02
380E+00
1.91E+01
3.63E402

ND
2.40E402
1.87E*02
1.79E+02
1.27Et02
2.08Ei02
1.51E+00
3.22E+02

ND
8.65E+00
3.35E+04
6.40E+01

ND
3.93E+01
2.73E+02
1 5SE+01
2.09E+02

ND
ND
ND
ND
ND

3.12E+02
ND
ND
ND
ND

Is
Max>BK?

No

Yos
Yes

No
Yes
No
Yes
No

Yes
Yes
Yes
Yes
Yos
No
No

No
Yes
Yes

No
Yes
No
No

-

-

No

--

Pass
EN/BK?

Yes
No
No
No
No
No
No
No
No
Yes
No
Yes
No
Yes
No
No
No
No
No
No

Yes
Yes
No
Yes
Yes
No
No
Yes
No
Yes
Yes
No
No
No
No
No
Yes
No
No
No
No

Taco Tier 1
Residential

Direct Contact
(DC)

Concentration

1 .OOE+00
7.30E+06
3.10E+06
3.00E+03
2.00E+03
2.00E+03
4.70E+06
7.80E+06
5.00E+02
7.60E+04
2.30E+07
3.10E+01
4.00E-01
5.SOE+03
8.00E402
9.00E+02
9.00E*01
9.00E+02
2.30E+06
9.00E+03
1.56E+02
4.60E+04
9.30E+05
7.80E+01

NA
3.20E404
7.20EH05
2.70E402
8.80E+04
4.70E+03
2.90E+03
1 .OOE+02
9.00E+01
2.90E405
1 .80E+06
4.00E+01
2.30E+06
4.70E+05
2.30E+04
2.30E+04
4.00E+05

Is
Max>DC?

No
No
No
No
No
No
No
No
No
No
No
No
Yes
No
No
Yes
Yes
Yes
No
No
No
No
No
No
No
No
No
No
No
No
No
No
Yes
No
No
No
No
No
No
No
No

COPC?

No
No
No
No
No
No
No
No
No
No
No
No
Yes
No
No
Yes
Yes
Yes
No
No
No
No
No
No
No
No
No
No
No
No
No
No
Yes
No
No
No
No
No
No
No
No

Reason
<DC
<DC
<DC
<DC
<DC
<DC
<DC
<DC
<DC
cOC
<DC
<DC

>DC
<DC
<DC

>DC
>DC
>DC

<DC
<DC
<DC
<DC
<DC
<DC
EN

<DC
<DC
<DC
<DC
<DC
<DC
<DC

>DC
<DC
<DC
<DC
<DC
<DC
<DC
<DC
-.DC

Is Avg>100x
DC?

No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
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Surface Soil

Transect 7

• Residential TACO Screen

ENSR International
Page 15 of 16

Constituent
Fluoranthene
Fluorene
Gamma Chlordano
gamma-BHC (Lindane)
Hoplachlor epoxide
lndeno( i ,2,3-cd)pyrene
Iron

Lead
Magnesium
Manganese
Mercury
Methoxychlor
Molybdenum
Nickel
Pentachlorophenol
Phenanlhrene
Potassium

Pyrene
Selenium
Silver
Thallium

Toluene
Total PCBs
Trlchloroelhene
Vanadium
Xylenes, Tolal
Zinc

Units

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
ug/kg
mg/kg
mg/kg
ug/kg
ug/kg
mg/kg
ug/kg
mg/kg
mg/kg
mg/kg
ug/kg
ug/kg
ug/kg
mg/kg
ug/kg
mg/kg

Number ol
Samples
Analyzed

9
9
9
9
9
9
9

9
9
9
9
9
9
9
9
9
9

9
9

9
9
9
9
9

9
9
9

Frequency
ot Detection

100%
22%
44%
11%
22%
44%
100%

100%
100%
100%
100%
56%
89%
100%
33%
100%
100%
100%
67%

44%
11%
44%
89%
1 1%

100%
11%

100%

Average
(Avg)

9.66Et02
9.51E+01
1 .97E+00
8.70E-02
4.40E01
2.40E+02
1.47E+04
6.46E+01
5.66E+03
3.45E+02
8.51 E-02
6.82E+00
7.93E-01
2.17E+01
2.41 E+02
S.09E+02
2.02E+03
6.86E+02
6.93E-01
3.65E-01
5.72E01
4.68EiOO
352E+01
2.56E+00
2.47E+01
3.18E+00
3.84Et02

Maximum
Detected

Concentration
(Max)

5.60E)03
1.40E+02
1.00E+01
8.70E-02
6.20E01
i.10E+03
1.75E+04
1 .50E+02
1.10E+04
4.35E+02
1 .60E-01
1.00E401
1.80E+00
5.50E+01
2.51 E+02
2.90E+03
285E+03

3.90E+03
1.10E+00
4.40E01
8.50E-01
1.20E+01
9.00E+01
2.60E+00
3.25E<01
420EiOO
8.70E+02

Essential
Nutrient

(EN)?

No
No
No
No
No
No
Yos
No
Yes
No
No
No
No
No
No
No
Yes
No
No
No
No
No
No
No
No
No
No

Surface Soil
Background (BK)

Concentration

5.02E+02
NO
NO
ND
ND
NO

3.80E+04

1.85E*02
1.72E+04
8.83E+02
1.77E-01

ND
2.02E+00
4.27E+01
See notes
3.35E+02
473E+03
4.35Et02

ND
1.35E(00

ND
ND

See notes
ND

6.90E*01
ND

B08Et02

Is
Max>BK?

Yes

--

No
No
No
No
No

No
Yes

Yes
No
Yes

No

--
--

No

Yes

Pass
EN/BK?

No
No
No
No
No
No
Yes
Yes
Yes
Yes
Yes
No
Yes
No
No
No
Yes
No
No

Yes
No
No
No
No
Yes
No
No

Taco Tier 1
Residential

Direct Contact
(DC)

Concentration

3.10E*06
3.10E+06
5.00E+02
5.00E+02
7.00E<01
9.00E4U2

NA
4.00E+02

NA
3.70E+03
1 .OOE+01
3.90E+05
3.90E+02
1.60E+03
3.00E+03
2.30E+07

NA
2.30E406
3.90E+02
3.90E402
6.30E+00
6.50E+05
1.00E+03
5.00E+03
5.50Ei02
4 10E+05
2.30E+04

Is
Max>DC?

No
No
No
No
No
Yes
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

COPC?

No
No
No
No
No
Yes
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

Reason
<DC
<DC
<DC
<DC
<DC

>DC
EN

<DC
EN

<DC
<DC
<DC
<DC
<DC
<DC
<DC
EN

<DC
<DC
<DC
<DC
<DC
<DC
<DC
<DC
<DC
<DC

Is Avg>100x
DC?

No
No
No
No
No
No

No

No
No
No
No
No
No
No

No
No
No
No
No
No
No
No
No
No

I
-J
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Surface Soil - Residential TACO Screen

Fill Area N

ENSR International
Page 16ol 16

Conslltutnt
Total 2.3.7.8-TCDD-TEQ
4,4'-DDT
AWrln
Alpha Chlordane
Aluminum
Anthracene
Anliniony
Arsenic
Bailum
Benzo(a)antluacene
Benzo(a)pyrene
Benzo(b)<luoranlhene
Benzo(g,h,0perylene
3enzo(fc)fluoranlhene
bela-BMC
bls(2-Elhylhexyl)phlhalate
Cadmium
Calcium
Chromium
Chrysene
Cobalt
Copper
Dlbenzo(a,h)anlhracene
Dieldrin
Fluoranlhene
Gamma Chlordane
lildei\o( 1 ,2,3 cdjpytene
Iron
Lead
Magnesium
Manganese
Mercury
Melhoxychlor
Molybdenum
Nickel
Pentadilorophenol
Phenanlhrene
Potassium
Pyrene
Selenium
Total PCBs
Vanadium
Zinc

Units

ug/kg
ug/kg
ug/kg
ug/kg
mg/kg
ug/kg
mg/kg
mg/kg
mg/kg
ug/kg
ug/kg
ug/kg
ug/kg
uo/kg
ug/kg
ug/kg
mg/kg
mg/kg
mg/kg
ug/kg
mg/kg
mg/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
ug/kg
mg/kg
mg/kg
ug/kg
ug/kg
mg/kg
ug/kg
mg/kg
ug/kg
mg/kg
mg/kg

Number of
Samples
Analyzed

4
4

4
4

4

4

4

4

4

4

4
4

4

4

4
4

4

4

4

4

4

4

4

4

4

4

4
4

4

4

4

4

4

4

4

4

4

4

4

4

4

4

4

Frequency
ol Detection

100%
25%

25%

25%

100%

75%

25%

100%

100%

100%

100%

100%

25%

100%

25%
25%

100%

100%

100%

100%

100%

100%

50%

25%
100%

25%
75%
100%

100%

100%

100%

100%

25%

100%

ibo%
100%
100%
100%
100%
25%
25%
100%
100%

Average
(Avg)

976E02
2.02E»00
1 .03E+00
9.67E-01
8.75E403
470E«01
7 10E-01
G.33E400
5.93E+02
1 68E+02
1.87E402
1 85E402
1.44E«02
2.18E402
2.93E-01
1.01E+02
B.4BE-01
5.73E404
1.65E+01
2.00E402
S84E400
6.01 Et 01
725E401
1 .89E+00
393E402
1 .38E+00
1.44E+02
1.43E404
1 .38E+02
7.18E+03
3.74E+02
078E-02
206E+01
1 .03E+00
1.61E401
3.07E*02
1.76E+02
1 40E*03
3.41E«02
569E-OI
5.13E*01
2.3BE401
1 49E»02

Maximum
Detected

Concentration
(Max)

3.45E-01
270E+00
1.28E+00
V10E400
1.10E404
580E+01
7.10E-01
7.30E*00
1.20E+03
270E402
330E+02
320E402
300E402
3.60E+02
3 38E 01
1 30E402
1.50E<00
1.09E405
1 80E*01
3.10E402
6.15EtOO
1 IDE* 02
1 10E.02
2.13E+00
610E-.02
1.85E+00

~ 2.50E402
1 50E404
4.10E402
1 15E404
4 10E*02
9.50E-02
SSOE401
1.45E400
1 70E401
4.74E402
2.60E402
1 60E403
5SOE402
680E01
1 .78E402
2.90E401
250E402

Essential
Nutrient

(EN)?

No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
Yes
No
No
No
No
No
No
No
No

' No
Yes
No
Yes
No
No
No
No
No
No
No
Yes
No
No
No
No
No

Surface Soil
Background (BK)

Concentration

1 24E-01
I41E401

ND

NO

2.54E404
160E402
3BOE400
1.91E401
3 63E402
2.40E402
1 87E402
1 79E402
1 27E402
208E402

NO
322E402
8.65E400
3.35E404
3.93E<01
2.73E402
1 55E401
209E402

ND

ND

5.02E402
ND

"NO
380E404
1 85E+02
1 72E404
883E.02
1.77E-01

ND

202E400
427E40I
See notes
3.35E402
473Et03
4 35E402

ND

See notes
0.90E+01
BOBE.02

Is
Max>BK?

Yes
No

No
No
No
No
Yes
Yes
Yes
Yes
Yes
Yes

No
No
Yes
No
Yes
No
No

Yes

.... :•

No
Yes
No
No
No

No
No

No
No
Yes

No
No

Pass
EN/BK?

No
Yes
No
No
Yes
Yes
Yes
Yes
No
No
No
No
No
No
No
Yes
Yes
Yes
Yes
No
Yes
Yes
No
No
No
No
No
Yes
No
Yes
Yes
Yes
No
Yes
Yes
No
Yes
Yes
No
No
No
Yes
Yes

Taco Tier 1
Residential

Direct Contact
(DC)

Concentration

lOOE-tOO
2.00E403
4.00E40I
500E*02
7.60E404
230E407
3.10E+01
4.00E-01
5.50E403
9.00E402
9.00E401
900E402
2.30E408
9.00E403
1 OOE402
4.60E404
7.80E401

NA

2.70E402
8.BOE404
4.70E403
2.90E403
9.00E401
4.00E401
310E+06
6.00E+02
9.00E402

NA

4.00E+02
NA

3.70E403
1 OOEtOt

3.90E+05
3.90E402
V.60E403
3.00E403
230E+07

NA

230E406
3.90E402
1 OOE403
5 50E402
2.30E404

Is
Max>DC?

No
No
No
No
No
No
No
Yes
No
No
Yes
No
No
No
No
No
No
No
No
No
No
No
Yes
No
No
NO

No

No

Yes
No
No
No
No
No

No "

No
No
No
No
No
No
No
No

COPC?

No
No

No
No

No
No
No
No
No
No
Yes
No
No
No

No
No

No

No

No
No
No
No
Yes
No
No
No

No

No
No
No
No
No
No
No

No

No
No
No
No

No

No

No

No

Reason
<DC
<OC
<DC
<DC
<DC
<DC
<DC
<BK
<DC
<DC

>DC
<DC

<OC

<DC

<DC

<OC

<DC

EN

<DC
<DC
<DC
<DC

>DC
<DC
<OC
<DC

<bc
EN

Avg<DC
EN

cDC
<DC
<DC
<DC

"<DC"
<DC
<DC
EN

<DC
<DC
<DC
<DC
<DC

Is Avg>100x
DC?

No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

No
No
No
No
No
No
No
No
No

No

No
No
No
No

"Tlo
No
No

No
No
No
No
No
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Sauget Area 1

HHRA-EE/CA and RI/FS

APPENDIX F
COPC SELECTION FOR SOILS FOR INDUSTRIAL SCENARIOS

This appendix presents the screening tables for identifying COPCs for areas evaluated under an
industrial scenario. COPCs for surface soil for each transect, for subsurface soil for each transect, and
for surface soil for each fill area (excluding Fill Area M, which is included in the sediment removal
action) are identified using the "Industrial Soil - Direct Contact Screening Values" presented in
Appendix C Table C-2. The screening tables present:

• The frequency of detection and the arithmetic mean and maximum detected concentrations as
presented in Appendix B;

• An identification of essential nutrient status and comparison to background, as presented in
Appendix D;

• Comparison to the TACO Tier 1 Industrial Soil - Direct Contact screening values for both the
industrial worker scenario and the construction worker scenario; and

• An identification of whether or not a constituent is selected as a COPC and the reason why or
why not.

.. __ The information in the last column of each table pertains to the short-term risk assessment, and will be
discussed in Section 7.0 of the text.

The screening tables are presented in the following order:

• Surface soil - Transect 1

• Surface soil - Transect 2

• Surface soil - Transect 3

• Surface soil - Transect 4

• Surface soil - Transect 5

• Surface soil - Transect 6

• Surface soil - Transect 7

• Subsurface soil - Transect 1

• Subsurface soil - Transect 2
i
I • Subsurface soil - Transect 3

! • Subsurface soil - Transect 4i

F-2 December 29, 2000
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Sauget Area 1

HHRA-EE/CA and RI/FS WMJJJ'OiM'im

• Subsurface soil - Transect 5

• Subsurface soil - Transect 6

• Subsurface soil - Transect 7

• Surface soil - Fill Area G

• Surface soil - Fill Area H

• Surface soil - Fill Area I

• Surface soil - Fill Area L

• Surface soil - Fill Area N

The screening results are summarized in Section 3.3.1 of the text.

- December 29. 2000
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Sutlacc Soil • Industrial TACO Screen
Transect 1

ENSR Intcrnnlional

Page 1 o( 28

Contllluent

Total 2.3.7.8-TCDD TEG
2,4-D
2-Rulanona (MEK)
2-Hexanone
4,4'-DDE
4.4'-DDT
Acetone
Aluminum
Antimony
Arsenic
Barium
Benzene
Beryllium
bis(2-Elhylhexyl)phthalale
Cadmium
Calcium
Carbon disullide
Clrlorobenzene
Chromium
Cobalt
Copper
Olcamba
Dieldrin
Endosulfan sullate
Endrin katone
Fluoranlhone
ileptachlor epoxldo
Iron
Lead
Magnesium
Manganese
MCPA
Mercury
Melhoxychlor
Motliylene chloride
Molybdenum
Nickel
Ponlachlorophenol
Potassium
Selenium
Silver
Thallium
Toluene
Total PCOs
Irichioroelheiio
Vanadium
Zinc

Unlit

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
uo/kg
ug/kg
mgfcg
mgrkg
mg/kg
mo/kg
ug/kg
mg/kg

ug/kg
moAg
mg/kg
ug/kg
ugkg
mg/kg
mo*g
mg/kg
ug/kg
uo/kg
ug/kg
ug/kg
ug/kg
ug/kg

moAg
mg/kg

nig/kg
mg/kg
ug/kg
mg/kg
ug/kg

ug/kg
mg/kg
mg/xg
ug/kg
rngtig
mg/kg
mg/kg
mo/kg
ug/kg
ug/kg
ug/kg

mg/kg
mpAg

Number ol
Samplei
Anilyud

5
10
10
10
10
10
to
10

10
10
10
10
10
10
10
10
10
10
10
10
10
to
10
10
10

10
10
to
to
10
10
10
10
10
10
10
10

10

10
10
10
10
10
10
10
10
10 ~

FDD

100%
10%

20%
10%
70%
50%

50%
100%
80%

100%
100%
10%
100%
10%

100%
100%
10%
10%

100%
100%
100%
40%
30%
40%
70%
10%

60%

100%
100%
100%
100%
-10%
100%
50%
20%
100%
100%
90%

100%

20%
90%
40%
20%
100%
30%
100%
100%

Mean

0.0061612
360

180500
6.6000
0.3044
04805

178.93
9885.0000

1.8350
80950
182.50
28321
0.63

105.00
2.74

5910.0000
2.50

3.0250
18.8500

7.01
131.80
3.06

05763
0.2608
027

66.0000
02595
15950
7285

440000
36500
271000

006
206

22000
050
1945

29593
2000.0000

0.62
03935
068

28417
101 2300
35200
2835

388.000b~"

Maximum
Detected

Concentration
(Max)

1.31E-02
360E400
3.20E401
6.60E400
565E01
933E-01
4.40E402
150E404

260E400
1 OOE401
240E402
300E400
9.40E-01
1 60E402
4.BOE400
8.70E403
2.60E400
400E400
4 90E»01
9.20E400
2.30E<02
635E400
1.50E-.00
450E 01
4 901= 01

660E401
5.07E-OI
220E404
I20E402
530E403
550E402
740E403
990E02
290E400
2 40E400
860E-01
250E401
482E402

2.80E403
8.10E-01
590E-01
960E-01
320E400
23IE»02
6ZOE«00
4 10E401
i 40E703

Ettenllal
Nutrient
(EN)7

No
No

No
No

No
No

NO
No

No
No
No
NO
No
No
No
Yes
No
No
No
No
No
No
No
No
No

No

No
Yes
No
Yes
No
No
No

No
No
No
No
No

Yes
No
No
No
No
No
No
No
No

Surface Soil
Background (BK)
Concentration

1.24E-01
NO
NO

330E401
1.61E401
1.41E401

ND

2.54E404
3.80E400
1.91E401
3.63E402

ND

1.51E400
3.22E402
8.65E400
3.35E404

ND
ND

393E401
1.55E401
209E402

ND
NO
ND
ND

5.02E402
ND

3.80E404
1.85E402
1 72E404
883E402
1 45E.04

1.77E-01
ND

1.14E401
202E400
427E40I
See notes
4.73E*03

ND

1 35E400
ND
ND

See noies
ND

69017401
808E40?

11
M1X>BK?

No

No
No
No

No

No
No
No

No
No
No
No

Yes
No
Yes

No

No
No
No
No
No
No

No
No
No

No

No

No
Yes~

Pan
EN/BK?

Yes
No
No
Yes
Yes
Yes
No
Yes
Yes
Yes
Yes
No
Yes
Yes
Yes
Yes
No
No
No
Yes
No
No
No
No
No
Yes
No
Yes
Yes
Yes
Yes
Yes
Yes
No
Yes
Yes
Yes
No
Yes
No
Yes
No
No
No
No
Yes
No"

Taco Tier I
Industrial Direct

Contact (DC)
Concentration

1.00E400
2.00E407
2.80E+07
2.90E406
1.70E*04
1 70E+04

100E408
100E-.05
8 20E402
3.00E400
1.40E40S
1.50E403
2 I1E403
4 10E405
200E403

NA
7.20E40S
2.10E405
4.20E402
1.20E405
820E404
2.60E407
4.00E402
1 20E407
6 lOt +05

820E407
600E402

NA
7.50E402

NA
9 10E404
4.40E<05
6.10E402
1 OOE407
240E404
1 OOE404
2 10E.04
240E404

NA
100E+04
1.00E404
160E402
6 60S * OS
1 OOE403
8.90Ei03
1 40E404
6 10E405

Is
Ma»OC?

No
No
No
No
No
No
No
No

No
Yes
No
No
No
No
No
No
No
No
No
No
No
No
No
No

No
No

No
No
No
No
No
No
No
No
No
No
No
No

No

No
No
No
No
No
No
No
No

Taco Tier 1
Construction
Worker Dlrtct
Contact (DC)
Concentration

1 OOE400
200E406
280E407

290E406
3 70E405
1 OOE405
100E408
1.00E+05
820E401
6.10E401
1.40E404
2 10E403
4.08E402
4.IOE406
200E402

NA
9.00E403
1.30E403
410E403
1.20E404
820E403
260E407

3 10E403
120E406
610E404
820E407
2.70E403

NA

7.50E402
NA

870E403
440E405
6 10E401
100E406
3 40E404
100E404
4 10E403
5 20E405

NA
100E+03
1 OOE403
1 60E402
4 20E404
1 OOE403
1 JOE* 04
1 40E403
6 10E404

Is
Max>DC?

No

No
No
No
No
No

No
No

No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

No
No
No

No
No
No
No
No
No
No
No
No
No

No

No

No
No
No
No
No
No
No
No

COPC7

No
No

No
No
No
No
No

No

No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

No

No
No
No
No
No
No

No
No
No
No

No

No

No
No
No
No
No
No
No

No

Beaton
<Tier 1
<Tier 1
<Tier 1
<Tler 1
<Tierl
<Tier 1
<Tier 1
<Tier 1
<Tier 1

<BK
<Tierl
<1ier 1
<Tierl
<Tierl
<Tier j

EN
<Tlerl
•cTier 1
<Tler 1
<Tler 1
<Tler 1
<Tler 1
<Tler 1
<Tier 1
<Tier 1
<Tier 1
<Tierl

EN
<Tler 1

EN

<Tierl
<1ier t
<Tier 1
<Tier 1
<Tier 1
flier 1
<1ier 1
<Tierl

EN
<Tier 1
<Tlor 1
<Tiorl
< Tier I
<Tierl
<Tlerl
rliet I

TTier I

It Avg>100x
DC?

No

No

No
No

No
No

No
No

No
No
No
No
No
No
No

No
No
No
No
No
No
No
No
No
No

No

No

No
No
No
No
No
No
No
No

No
No
No
No
No
No
No
No
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Surface Soil • Induslrlal TACO Screen
Transect 2
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Page 2 ol 28

Constituent

Total 2.3.7.8-TCDO TEQ
2-Hoxanono
4,4'DDD
4.4--DDE
4.4'-ODT
Aluminum
Anllmony
Arsenic
Barium
Bonzo(a)anihrac«no
Benzo(a)pyreno
Ben2oH»lluo>anlheno
Bonto(B,h,i)perylene
Benzo(k)lluoranthene
Beryllium
Ws(2.Elhylrie»»l)phrhalalo
Cadmium
Cnlcium
Chromium
Chryscno
Cobalt
Copper
Dicamba
Dieldrin
Dl-n-bulylphlhalale
Endosullan Bultale
Endrin ketone
l̂uoranlhono

Gamma Chlordane
Heplachlor oix>xido
lion
Lead
Magnesium
Manganese
MCPA
MCPP
Mercury
Melhoxychlor
Moihytenc cWomte
Molybdenum
Nickoi
Penlachloronhonol
Pltonanlhreno
Potassium
Pyrono
Selenium
Silver
Thallium
Toluene
Tolal PCBs
Vanadium
Zinc

Unlli

ug/kg
uo/kg
uoyvg
uoAg
uo/kg
mg/krj
mg*e
mg/Vg
mg/kg
ug/Vg
ufl/kg
uo*g
UOAO

uo/kg
moAo
Ufl/kg
moAg
mg/kg
m0/Vg
ugykg
mo/kg
mo/kg
ug/kg
ug/kg
ugfcg
ug/Vg

"9*0.
up/kg
ug/kg
ug/Vg
mo*g
mg/kg
mg/kg
mo*g
uo/kg
ug/kg
mpAg
ug/kg
ugfcg
rng/kg
moAg
ugAg
ug*g
moAg
ug/kg
mo/kg
moAg
mo*g

.49*9 _
uo/kg

".'9*0
mg/kg

Number of
Samples
Analytic!

4
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9

FOD

100%
11%
11%
33%
56%
100%

67%
100%

100%
22%
22%
33%
11%
22%
78%
33%
100%

100%
100%

33%
100%

100%

22%
11%
11%
33%
44%
22%
11%
22%
100%
100%
100%
100%
22%
11%

100%

22%
11%

100%

100%
44%
22%
100%
22%
33%
89%
44%
11%
89%
100%
100%

Main

5 87E-03
48OE.OO
560E01
380E01
262E<00
121E»04
12IE.OO
794E«00
1 92E.02
5 90E.OI
564E.OI
487E.01
400E.OI
560E.OI
882E-OI
707E.OI
228E.OO
8 18E<03
2 I3E.OI
623E.OI
7.78E400
902E.01
220E.OO
t 30EiOO
103E.02
330E-01
595EOI
1 08E.02
200EOI
1 70EOI
1 90E.04
647EI01
5 16E.0.1
5S6E402
1 75Ei03
1 91E<03
69IE-02
430EiOO
200E400
767E01
2 18E.OI
245E<02
S65E.OI
2.53Ei03
103E.02
60IE01
344EOI
72IE-OI
302E.OO
668E.OI
422E.6i
246Et02

Maximum
Ditictld

Concantratlon
(Mix)

9.94E-03
480E<00
S60E01
480E01
1 40E«Ot
180Et04
1.70EiOO
lOOEtOI
2300.02
720E)OI
7 20E.OI
720E40I
400E.OI
630E.01
1 IDE. 00
940E.OI
280E.OO
I60E.04
4 80E<01
890E.OI
1 lOEiOl
1 40E.O2
310E.OO
130E.OO
120E402
4 70E-01
1 30E<00
1 50E.02
200E01
1 90E 01
2 50E1U4
SBOEtOI
9 50E.03
1 20E.03
550E»03
760E.03
9 40E-02
730E<00
200E.OO
1 SOEtOO
270E.OI
251E402
6IOE40I
380E403
t 20E402
1 OOE400
4 80E 01
I30E.OO
340E400
1 64E402
1 20E.02
3 IDE 4 6?

Eltenllll
Nulilint
(EN)?

No
No

No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
Yes
No
No
No
No
No
No
No
No
No
No
No
No
Yes
No
Yes
No
No

No
No
No
No
No
No
No
No
Yes
No
No
No
No
No
No
No
No

Surilc* Soil
Bichground (BK)

Concantnllon

1 24E-01
330E.OI

NO
1.61E.01
t 4tE«OI
254E404
380E400
I91E40I
363E«02
2.40E402
I.87E402
1 7SE.02
1 27E402
208E402
t 51E.OO
3 22E402
865E.OO
335E.04
393E401
2 73E402
1 55E40I
209E*02

ND
NO

312E402
ND
ND

S02E40?
ND
ND

3 ME. 04
1 85E402
1 72E.04
893E.02
1 45E.04
9 97E.03
1 77E-01

NO
1 14E40I
2026.00
4 27E40I
See noics
335E.02
4 73E403
4 35E.02

ND
1 35E400

NO
ND

See nolcs
690E.OI
808E.02

II
Ml»BK?

No
No

No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
Yes
No
No
No

No

No

No
No
No
Yes
No
No
No

No
No
No

No
No
No

No

Yes
~~ No

Pan
EN/BK?

Yes
Yes
No
YC5

Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
No
Yes
Yes
Yes
No
No
Yes
No
No
Yes
No
No
Yes
Yes
Yes
No
Yes
Yes
Yes
No
Yes
Yes
Yes
No
Yes
Yes
Yes
No
Yes
No
No

No
No
Yes

Tico Tlir 1
Industrial Direct

Contact (DC)
Concentration

1 OOE.OO
290E.08
240E404
\ 706.04
1 70E.04
100E.05
8 20E.02
3 OOE.OO
1 40E405
8 OOE.03
800E.02
8 OOE.03
8 10E407
780E.04
2 HE. 03
4 10E.05
200E403

NA
4 20E.02
7 80E.05
1 20E.05
8 20E.04
2 60E.07
400E.02
230E.06
1 20E.07
6 IOE.05
820E407
4 OOE.03
600E.02

NA
750E.02

NA
9IOE.04
440E405
880E.05
6 IOE402
1 OOE.07
1 40E4Q4

1 OOE404
210G404
2 40E404
6 IOE.08

NA
6 lOt. 07
IOOE.04
100E.CH
1 60E.02
6 50E405
1 OOE403
1 40E404
GlOt.OS

ll
Mlx>DC7

No
No
No
No
No
No
No
Yes
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

" No'
No
No
No
No
No
No
No
No
No
No
No

Tico Tier 1
Construction
Worker Direct
Conticl (DC)

Concintratlon

1. OOE.OO
20OE408
S20E.05
3.70E405
1 OOE.05
1 OOE.05
820E.01
6IOE.01
140E.04
1 70E.05
1 70E.04
1 70E405
6 IOE.07
1 70E408
4 08E.02
4 IDE. 06
200E402

NA
4 10E.03
1 70E407
I20E.04
820E.03
260E.07
310E.03
230E.08
120E.06
6IOE.04
820E407
1 20E.04
270E403

NA
750E402

NA
870E.03
4 40E.05
880E.05
6IOE.OI
100E. 06
340E404
IOOE.04
4.10E403
520E405
6 IOE.08

NA
6IOE407
100E403
1 OOE.03
1 60E.02
4 JOE. 04
100E403
1 40E.03
610E404"

Is
Ma»DC7

No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

COPC?

No
No
No
No
No
No

No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

Ruion
<Tier 1
<Tlor 1
<Tle> 1
<Tlerl
<Tler 1
<Tler 1
<Tier 1
*8K

<Tier 1
<Tler 1
•cTier 1
<Tlorl
<Tier 1
<Tlor 1
<Tler 1
<Tierl
<Tlerl

EN
<Tierl
.:Tler 1
<Tierl
<Tieri
<Tier 1
<Tler 1
<Tim 1
<Tler 1
<Tler 1
<Tler 1
<Tier 1
<Tierl

EN
<Tler 1

EN
<Tlor 1
<Tler 1
•cTler
<Tierl
<Tier 1
<1ler 1
<Tlei 1
<Tior
<Tlerl
<Tlerl

EN
<Tier 1
<Tlor 1
<Tler 1
<LTierl
<Tier 1
<Tler 1
<Tier 1
<TJei 1

It
Avg>100>

DC?

No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

No
No
No
No
No
No
No
No
No
No
No
No

No

No
No
No
No
No
No
No
No
No
No

No
No
No
No
No
No
No
No
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Surface Soil - Industrial TACO Scroon

Transect 3

ENSR International
Page 3 o( 28

Constituent

Total 2.3,7,8-TCOD TEO
2,4 Dn
2-Bulanone (MEK)
2-Hexanono
4.4--DDE
4.4'-DDT
Acolone
Alpha Chlordane
Aluminum

Anthracene
Antimony
Arsenic
Barium
Benzene
Benzo(a)anlhrac«ne
Benzo(a)pyrene
Denzo(b)*uoranlhane
Oenzo(g,h.l)perylene
3enzo(k)fluoranlhene
OeryWum
bela-BMC
bis(2-Ethylhexyl)phlhalale
Cadmium

Calcium
Carbazole
Chromium

Cluysene
Cobalt
Copper
Oibenzo(€i.h)anthracene
Dlcamba
Dieldrln

Endrln kelone

Fluoranthone
Gamma Chlordano
lndeno(1 ,2,3-cd)pyrone

Iron
Lead
Magnesium

Manganese
MCPA

MCPP
Morcury

Melhoxychlor
Molybdenum
Nickel
PeMladilorophenot
Phonantlircnc
Potassium

Unlit

ug/kg
ug/kg
ug/kg
ug/kg
ug/Vg

ug/kg
ug/kg
ug/kg
mo/kg

up/kg
mg/kg
mg/kg
mg/kg

ug/kg

ug/kg
ug/kg
ug/kg
ug/kg
uo/kg
mg/kg

ug/kg
ug/kg
mg/kj

mg/kg

ugfrfl
mg/kg

uo/kg
mg/kg

mg/kg
uo/kg
ug/kg
ug/kg
ug/kg

ug/kg
ug/kg

ug/kg

mg/kg
mg/kg
mg/kg
mg/kg

ug/kg

ug/kg
mg/Vg

ug/kg
mg/kg
mg/kg
ug/kg

ug/kg
mg/kg

Number ol
Samples
Analyzed

4
to
to
10
10

10
10
10

10

10

10
10
10
10
10

to
to
to
to
10

10
to
10
10
to
to
10
10
10
10
10
10
10
to
10
to
10
10
10
to
to
10
to
10

10
10
10
to
10

FDD

100%

10%
60%
10%
50%

40%
60%
20%

100%

20%

40%

100%
100%
10%

50%
40%
60%
50%
40%

90%

10%
40%

100%

100%

10%
100% ~

70%

100%
100%

10%

20%
40%

20%

60%

30%

10%

100%

100%

100%
100%

20%

20%

100%

10%

100%
100%

20%
40%
100%

Mean

3.07E-03
8.89E400
277E401
690E400
622E-01
1.21E400
3 QBE 4 02
1 4BE+00
9.46E«03

3.85E+01
1.20E*00
064E.OO
165E402
2 IOE400
1.20E402
1.37E»02
1.G4E402
1.54E+02
1.78E*02
5.87E-01
3.38E-01
1 31E*02
2.34E»00
327E)04
860E«01
t.59E*0)
1 63E402

650E400
0.56E401
715E401
880E400
928E-01
4 60E-01

2.49E402
1 40E400

1 59E402
1.45E404

5.45E401
6.25E.03

379E402

1 54E403

225E+03
6 27E 02
260E*00
738E-OI
1.8GE<01
297E.02
1 33E»02
2 ISEi03

Maximum

Delected
Concentration

(Max)

3.86E-03
4 10E*01
4.70E401
6 90E+00
1 70E400

180E400
070E402

560E+00
1 70E404

510E401
190E400
9.70E400
220E«02
2 10E400
480E402
8.60E»02
9.70Et02
8.30E402
100E403
1 10E400
750E-01
4.30E402
380E400
250E405
8BOE401
2 30E401
9 80E+02

IOOE«01
7 90E401
2 50E402
230E401
1 08E400

7.50E-01

150E*03
510E400
6 90E»02

2.20E+04

900E401
180E+04

610E402

400E403

770E403
9 30E-02
260EtOO
1 40E400
2GOE401
7~40E<02
530E402
3^70E»03

Essential
Nutrient

(EN)?

No

No
No
No

NO

No
No

No

No

No

No

No
No
No

No
No
No
No
No

No

No
No

No

Yes
No
No

No

No

No

No

No
No

No
NO

No
No

Yes
No

Yes
No
No
No
No

No
No
No

No
No
Yos

Surface Soil
Background (BK)

Concentration

1.24E-01
ND
NO

3 30E401
1 61E»01
1.41E401

ND
ND

2S4E404

1.60E+02
3.80E400
191E+01
3.83Ei02

ND
240E+02
1 87E402
1.79E.02

1 27E402
208E+02
1 51E+00

ND
3 22E402
8.65E400
335E404
640E401

"3.93E+01
2.73E402

1 55E+01
2.09E402

ND
ND
ND
ND

5.02E402
ND
ND

380E404

1.85E+02
1.72E404
883E+02

1.4SE404

9.97E403
1.77E-01

ND

2 02E+00
427E401
Seo notes
335E402
4.73E403 ~

Is
Max>BK?

No

No
No

No

No
No
No
No
No

Yes
Yes
Yes
Yes
Yes
No

Yes
No
Yes
Yes
No
Yes
No
No

Yes

No
No
Yes
No
No
No
No

No
No

Yes
No

Pass
EN/BK?

Yes
No
No
Yes
Yes
Yes
No
No
Yes
Yes
Yes
Yes
Yes
No
No
No
No
No
No

Yes
No
No
Yes
Yes
No
Yes
No
Yes
Yes
No
No
No
No
No
No
No
Yes
Yes
Yes
Yes
Yes
Yos
Yes
No
Yes
Yes
No
No
Yes

Taco Tier 1
Industrial Direct

Contact (DC)
Concentration

100E400
7.00E*08
280E-407

2 90E408
1.70E404

1 70E404
100E.08
4 OOE403
1 OOE405

6.10E408
8 20E402
300E400
1 40E+05

1 50E403
B.OOE403
8.00E402
8.00E403
6.10E+07
7.80E404

2.11E403
900E+02

4 10E405
200E.03

NA
2.90E+05
4 20E<02

780E405
1 20E405
820E<04

B OOE402
260E407
4.00E402

610E405
8.20E+07
400E403

800E403
NA

7.50Et02
NA

9.10E404

4.40E»05
880E.05

C 10E402
1 OOE407
1 OOE404
2 10E404
240Et04
G tOEtOS

NA

Is
Ma»DC?

No
No
No
No
No
No
No
No

No
No
No
Yes
No
No
No
Yes
No
No
No
No
No
No
No
No
No
No
No
No
No

No

No
No

No

No
No
No
No
No
No
No
No
No
No

No

No
No
No

No
No

Taco Tier 1
Construction
Worker Direct
Contact (DC)

Concentration

100E400
7.00E408
280E407
290E406

3.70E405
1.00E405
1.00E40B
1.20E+04

1.00E405
6.10E408
8.20E401
610E401
1 40E404
2 10E*03
1.70E405
1 70Et04

1.70E405
610E+07
1.70Et06
408E+02
2.10Ei03
410E.06

200E402
NA

6 20E406
4 10E+03
1 70Et07
1 20E404

820E403
1 70E*04
260E(07

3 IOE403
610E404
8.20E»07

1 20E+04

1 70E405
NA

7.50E402
NA

8.70E403
4.40E405

880E+05
6 lOEiOt
100C400
1 OOE404

4 10Et03
5 20E405
6 lOEtOB

NA

Is
Max>DC?

No
No
No
No

No

No
No

No
No

No

No
No
No

No
No
No

No
No

No

No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

COPC?

No
No
No
No
No

No
No

No
No

No

No
NO
No
No
No
Yes
No

No
No

No
No
No
No
No
No
No
No
No
No
No
No

No

No

No
No
No
No
No
No
No
No
No
No

NO
No
No
No

No
No

Rtiion
<Tler 1
<Tler I
<Tler 1
<Tier 1
<Tler 1

<Tier 1
<Tler 1
<Tlerl
<Tler 1
<Tlerl
<Tlerl
<BK

<Tler 1
<Tler 1
<T(erl

>DCind
<Tlerl
<Tler 1
<Tierl

<Tlerl
<Tler i
<Tler 1
<Tler 1

EN
<Tier 1
<Tler 1
< fieri

<Tier 1
<Tier 1
<Tier 1
<Tler 1
<Tler 1

<Tler 1
<Tler 1
<Tler 1

<Tler 1

EN
<Tler 1

EN
<Tlerl
<Tier 1

<Tler 1
< Her 1
<Tierl
<Tier 1
<Tior 1
<Tieri
<Tler 1

EN

Is
Avg>100x

DC?

No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

No
No

No
No

No

No

No

No"
No

No
No
No

No

NO

No

No

No

No

NO

No

No

NO

No

No
No
No
No
No

sauget industrial soil screen.xls\SOIl SS 13 Slats
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Surface Soil • Industrial TACO Screen
Transect 3

ENSR International
Page 4 of 28

Constituent
3yrene
Selenium
Silver
Thallium
Toluene
Total PCBs
Vanadium
Zinc

Units

"9*9
moAg
moAg
mgrVg

ug/Vg
ugfcg
mpykg
mg/kg

Number ol
Samples
Analyzed

to
10
10
to
to
10
10
10

FOD

30%
20%
40%
30%
30%
90%
100%

100%

Mean

239E402
8.30E-01
29BE-01
693E-01
317E+00
6.29E*Ot
2.68E401
2.70E402

Msxlmum
Detected

Concentration
(Max)

1 .40E+03
320E400
3.80E-01
1.40E400
5.30E400
1.16E+02
420E+01
4.60E<02

Essential
Nutrient
(EN)?

No
No
No
No
No
No
No
No

Surlsce Soil
Background (BK)

Concentration

4.35E+02
NO

1.35E+00
NO
NO

See notes
690E+01
808E*02

Is
M«»BK?

Yes

No

No
No

Pass
EN/BK?

No
No
Yes
No
No
No
Yes
Yes

Taco Tier 1
Industrial Direct

Contact (DC)
Concentration

8.10E407
100E+04
1 OOEt04
I.OOE402
650E+05
1 ME -.03
140E+04
6.10E+05

la
Max>DC?

No
No
No
No
No
No
No
No

Taco Tier 1
Construction
Worker Direct
Contact (DC)

Concentration

6.10E*07
1.00E+63
IOOE*03
1.60E402
4.20E404
1.00E403
1.40E403
6.10E404

Is
Max>OC?

No
No
No
No
No
No
No
No

COPC?

No
No
No
No
No
No
No
No

Reason
<Tler 1
<Tier 1
<Tler 1
<Tler 1
<Tlerl
<Tler 1
<Tlerl
<\m\

Is
Avg>100x

DC?

No
No
No
No
No
No
No
No

sange! indiiKtria! soil KcreeivxlEVSO!! - SS T3 Stats
December 29, 2000
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Surface Soil - Industrial TACO Screen

Transect 4

ENSR International
Page 5 ol 28

Conttlluenl

Total 2.3.7.8-TCDDT Ed
2.4-DB
2-Bulanone (MEK)
2-Molhylnaphthalene
4.41-ODE
4.4'-DDT
Acenaphthene
Acenaphlhylene

Acelone
Alpha Chlordane
Aluminum
Anthracene
Antimony
Arsenic
Barium
3enzo(a)anlhracene
Benn>(a)pyrene
Bcnzo(b)lluoianlhene
Ben70(g,h,l)perylene
Oenzo(k)lluoranlhene
Beryllium

bela-BMC
bls(2-Elhylhexyl)phlhalate
Cadmium

Calcium
^arbazole
Chromium

Cluysene

Cobalt
Copper

della-GHC
Dibenzo(a.h)anlhrace>ie
Dibonzoluran

Dicamba
Dloldrin
Endosulfan sullale

Lndrin kelone
Fluoranlhene
Fluorene
Gamma Chlordano
Heplaclilor
Heplachlor epoxlde
Indenofl .2,3 cd)pyrono

Iron

Lead
Magnesium
Manganese

MCPA
Mercury

Unit*

up/kg

up/kg
ug/Vg
ug/kg
ug/kg

tig/kg
ug/kg
upAfl

ug/kg
ug/Vg
mg/kg
ug/vg
mg/kg
mg/kg
mg/kg
ug/kg
irgAg

uj/kg
ug/kg
ug/kg
mg/kg
ug/kg
ug/kg
mg/Vg

mg/kg

. loty
mg/kg

ugAg
mg/kg
mg/kg

ugAg
ug/kg
ug/kg

ug/kg
ug/kg
ug/kg

no/kg

ugAg
ug/kg

MB/KB
ug/kg

ugAg
ug/kg

mg/kg
mg/kg
ing/kg
mg/kg

Jig/kg
ing/ky.

Number ol
Sampleg
Analyud

5
10

10

10
10

10
10

10

10
10

10

10
10

10
10
10

to
10
10
10

10

10

10
10

10

10
ib
10

10

10

10
10

10

10

10
to
10

10
10
to
10

10
10

10

10

10

10

10

10

FOO

100%

10%
10%

20%

40%

50%
50%

30%

20%

40%
100%

80%
10%

100%
100%

80%
50%

50%

40%

50%
100%

40%
10%

100%

100%

50%

100%
90%

100%

100%

40%

10%

30%

20%

60%

20%

40%
90%

40%
40%

20%

30%
40%

100%

100%

100%

100%

30%
100%

Mean

471E-03
7.68E400
1.50E+01
6.6BE+01
108E400
1 74E400
2 11E+02

4.83E+01
968E401
1 32E»00
9.40E403
3.85E+02
8.50E-OI
676E+00
2 65E+02
7.03E+02
5.91 E+02
598E+02
3.93E402
542E402

S.83E-OI
441E-01
6.60E401
1 62E*00
5.13E+04
1 88E402
1 76E+01
7 10E+02
6.40E400

651E+01
1.64E-01

1 31E402
1 .63E+02
103E*00

2.84E«00
1 20E-01
1.90E400
1.58E403
2.33E402
1 83E400
490F-01

1.01E400
3.55E402
1 54E404"

100E402
7.03E403
4.14E402
1 57E403

1 22E-01

Maximum
Detected

Concentration
(M««)

742E-03
3.50EtOt
2.45E401
720E401
1.50E400
300E+00
120E403

7506*01
460E+02
3.10E400
1.40E404
2.36E403
8.50E-01

1.00E401
120E+03
4.30E+03
3.50E+03

3.50E+03
2.20E+03
3.30E403
8.80E-01
1.30E400
860E401
3 20E+00

1.50E405

1.00E403
290E401
4 40E403

100E401
1.80E-402

240E-01
8 10E402

770E+02
1.75E400
IOOfc+01
140E01
400E400
1.00E404

1.40E«03
660E400
640F.-01
230U-.00
200E403
2 10E404

2.60E402
2 10E404

C 10E402
3.70E403
570C-01

Essential
Nutrient
(EN)?

No

No

No

No

No
No

No
No

No
No

NO
No
No

No
No

No

No

NO
No

No

NO
No

No

No

Yes
No

No
No

No

No

No

No
No

No

No

No

No
No

No
No

No

No
No
Yes
No
Yes
No
No
No

Surface Soil
Background (BK)

Concentration

1 24E-01
NO
ND

ND

161E401
1.41E401

ND

ND

ND
ND

2.54E*04
I.60E402
3 BOE*00

1.91E401
363E+02
240E402
1.87E402
1 79E+02
1.27E402
208E402

1 51fi*00
ND

322E402
865E400
3 35E+04

0.40E401
393E401
273F402

1 55E+01
209E402

ND

ND

ND

ND

ND
ND

ND
5.02E+02

NO
NO
ND
ND

ND

380E704
1.85E402
1 72E404

' ~8.83E*02
1.45E404

1 77E-OI

Is

M*«>BK?

No

No

No

NO
Yes
No
No
Yes
Yes
Yes
Yes
Yes
Yes
No

No
No
Yes
Yes
No
Yes
No
No

Yes

No
Yes
Yes
No
No
Yes

Pass
EN/BK?

Yes
No
No
No
Yes
Yes
No
No
No
No
Yes
No
Yes
Yes
No
No
No
No

No
No
Yes
No
Yes
Yes
Yes
No

~ Yes
No
Yes
Yes
No
No
No
No
No
No
No
No
No
No
No

No

No
Yes
No
Yes
Yes
Yes
No

Taco Tier 1
Industrial Direct

Contact (DC)
Concentration

1 OOE400
7.00E406
2.80E+07
B.20E407
1.70E404
1.70E-404

1.20E408
1 20E408
1 OOE408
400E403
1.00E405
6.10E+08
820E402
3.00E400
1.40E405
8.00E403
e.OOE*02
8.00E+03
6.10E407
7.80E404

2.11E403
9.00E402
4.10E405
200E403

NA

2.90E405
420E402
780E405
1.20E405
820E404

9.00E402
800E402

5.10E406
260E407

4.00E402
1 20E407

6 10E405
8.20E+07

8.20E407
4.00E403
1 OOE403
600E402
800E+03

NA

750E402
NA

9.10E404
4.40E405
0 10E402

Is
Max>DC?

No
No

No

No
No

No
No

No

No
No
No

No
No
Yes
No
No
Yes
No
No
No
No
No
No
No
No
No
No
No
No

No

No
Yes
No
No
No
No
No
No
No
No
No

No
No

No

No
No

No

No
No

Taco Tier 1
Construction
Worker Direct
Contact (DC)

Concentration

100E400
700E406
2.BOE407

820E406
370E405
1 OOE405
1.20E408
1.20E408
1 OOE+08
120E+04
1 OOE*05
610Et08
820E401
6 10E401
1 40E404

1.70E+05
1.70E404
1.70E405
8 10E407

1.70E408
408E402

2 10E403
4 10E406
2 OOE402

NA

G 20E+06
4 10E403
1 70E407
1 20E404

8.20E403
2.10E403
1 70E404

S.10E406
2 60E+07

310E403
1 20E406
6 10E404
8.20E407
820E407
1 JOE* 04
1 60E404

270E+03
1 70E405

NA

750E402
NA

8 70E403
4 40E405
0 10E40I

Is
Ma»OC?

No
No

No

No
No

No

No

No

No
No

NO
No
No
No
No

No

No
No

No

No

No
No

No
No

No

No

No
No

No

No

No

No

No

No

No
No

No

No
No
No
No

No
No

" No
No

No
No

No

No

COPC?

No

No

No
No
No
No
No
No
No
No

No

No
No
No
No

No

Yes

No
No

No
No

No
No
No

No
No

No
No

NO

No

No

Yos

No
No
No
No
No

No
No
No
No

No

No

No
No
Nn

No

No

No

Reason
<Tler 1
<T!erl
<Tior 1

<Tier 1
<Tier 1
<Tier 1
<Tier 1

<Tlei 1
<Tler 1
<T(erl
(Tier 1

< fieri
<Tlerl

<BK
<Tlerl
<Tler 1

>DCind
<T(erl
<Tler 1
<T«rl

<Tier 1
<Tier 1
<Tlei 1
<Tler 1

EN
<Tlerl
<Tier 1
<Tier 1

<Tlerl
<Tierl

<T!er 1

>DCind
<Tler 1
<Tier 1

<Tlerl
<Tier 1
<Tierl
<Tler 1
<Tler 1
<Tler 1
<Tlerl
<Tler 1
<Tier 1

EN
<Tler 1

EN
<Tier 1

"" <;7ieri
<Tier 1

Is
Avg>100x

DC?

No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

No
No
No
NO

No
No
No

No
NO
No

No

NO

No

No

No

No

No
No
No

No

No
No
No

NO
No

No

No

No

No

sauget industrial soil screen xls\SOIL • SS T4 Stals
December 29, 2000
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Surlaco Soil - Industrial TACO Screen
Transect 4

ENSR International
Page 6 of 28

Concllluenl

Melhoxychtor
Molybdenum
Naphthalene
Nickel
3entachlorophonol
3henanlhrene
Potassium
Pyrene
Selenium
Silver
Thallium
Toluene
Total PCRs
Vanadium
Zinc

Until

ugAg
ing/kg
ugTkg
mg/kg
•igyVg
ug/kg
mg/Vg
ug*g
mg/Vg
mgfcg
mg/kg
uoAg
ug/kg
mo/kg
mg/kg

Number of
Simples
Analyzed

to
10
10
10
to
10
10
to
10
10
10
to
10
10
to

FOD

50%
100%
20%
100%
100%
70%
100%
70%
10%
30%
30%
10%
50%
100%
100%

Me«n

6.20E400
102E+00
e.OOE+Ot
1.82E401
289E.02
1 35E»03
1.84E403
1.35E403
579E-01
325E-01
C.64E-01
2 86E400
3.21E401
258E401
222E402

Maximum
Delected

Concentration
(Max)

9.70E400
230E+00
7.90E«01
2.40E401
5.03E402
920Ei03
2.00E403
8.50E403
880E-01
4 45E 01

1 10E«00
450t*00
S.80EtOt
350E401
550E402

Essential
Nutrient
(EN)?

No
No
No
No
No
No
Yes
No
No
No
No
No

No

No

No

Surface Soil
Background (BK)

Concentration

ND
2.02E*00

ND
4.27E<01
See notes
3 35E402
4.73E+03
4.35E+02

NO
1 35EtOO

ND

ND

See notes
690E+01
808E402

Is
Max>BK?

Yes

No

Yes
No
Yes

No

No
No

Pass
EN/BK?

No
No
No
Yes
No
No
Yes
No
No
Yes
No
No
No
Yes
Yos

Taco Tier 1
Industrial Direct

Contact (DC)
Concentration

1.00E407
1.00E+04
820E407
2.10E+04
2.40E+04
610E408

NA
6.10E+07
1.00E404
1 OOF 404
1 60E402
6.50E405
1.00E403
t.40E*04
6.10E405

Is

Ma»DC?

No

No
No

No
No
No
No

NO

No

No

No

No

No
No

No

Taco Tier 1
Construction
Worker Direct
Contact (DC)

Concentration

100E406
1.00E404
8 20E406
4.10E403
5.20E405
6 10E*08

NA

6.10E+07
1.00E+03
1 OOE403
1 60Ei02
420E<04
1 OOE403
1 40E.03
6 10E404

Is
Max>DC?

No
No

No
No

No
No
No

NO

No

No

No

No

NO

No

No

COPC?

No
No
No
No
No
No
No
No
No
No
No

No

No

No

No

Reason
<Tler 1
<Tler 1
<Tler 1
<Tierl
<Tlerl
<Tlerl

EN
<Tier 1
<Tler 1
<Tler 1
<Tier 1
<Tler 1
<Tier 1
<Tier 1
<Tier 1

Is
Avg>100x

DC?

No
No
No
No
No
No

No
No
No
No
No
No
No
No

industrial soil screen.x!s\SOIL - SS T4 S!a!s
December 29, 2000
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Surface Soil - Industrial TACO Screen

Transact S

ENSR International

Page 7 of 28

Constituent

Total 2.3.7.8-TCDU 1 EO
2.4-DB
2-Bulanone (MEK)

4.4'-DDD

4.4'-ODE
4.4'-DDT

Acenaphlhylene
Acetone
Aldrin

Alpha Chlordane
Aluminum
Anlliracone

Antimony
Arsenic
3arlum
Benzene
Benzo(a)anlhraceno

Genzo(a)pyrene
Benzo(b)fluorajilhene
Benzo(g.h.l)perylene
Benzo(k)Muoranthene
Beryllium

beta-BHC
bis(2-Elhylhexyl)plilhalate
Butylbenzylphthalale
Cadmium
Calcium
Carbazole
Chromium
Chryseno

Cobalt
Copper
Dibenzo(a,h)anthracene
Dicamba

Dlcldtln

Dlelhylphlhalate
Di-n-bulylphlhalalo
Endrin
Fndrln aldehyde
Endrin ketone
Fluoranthene
Gamma Chtordano
Keplachior
Heptachlor epoxldo

Indenofl ,2,3-cd)pyrcnc

Iron
Load
Magnesium

Manganese

Units

ug/kg

uo/kg
uo/kg
ug/kg

up/kg

uofcg
us/kg
ug/kg
uo/kg

uo/kg
mg/kg
uo/kg
mo/kg
mg/kg
mo/kg
up/kg

ugftg
ug/kg
ug/kg
ug/kg
ug/kg
mo/kg
uo/kg

uo/kg
ug/kg
mo/kg
mo/kg
uo/kg
mg/kg
ug/kg
nig/kg

nig/kg
ug/kg

ug/kg
uoykg

ug/kg
ug/kg
uo/kg
ug/kg
ug/kg

uo/kg
uo/kg
iig/kg

\9*?.
uo/kg
mg/Vg

inn/kg
mg/kg

mg/kfl

Number of
Simple*

Anilyied

4
9
9
S
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
g
9

9

9
9
9

9

9
9
9

9

9

9

9
9

9

9
9
9

9

9

9
9
9
9
9~ ~~

9
9

FOD

100%

22%

56%

11%

33%

33%
11%

56%
11%

33%
100%

11%

33%
100%

100%

11%
67%

44%

87%
44%

44%
100%

11%

44%

11%
100%

100%

11%

100%

67%

100%

100%

44%

22%

22%

11%

22%
11%

22%

11%

56%
22%
11%
22%
56%
100%

100%

100%

100%

Me«n

7.87E-03
6.15E400
1 83E«Ot
6.73E400

3.15E+00

1.67E+01
3.40E401
1 37E402
396E400
8.12E400
8.37E403
8 90E401
7 I8E-01
633E400
1 74E+02
1.BOE400
1 21E+02
1 38E402
1 78E«02

1.58E402
1 59E+02

529E-01
1 OOE-01
1 06E+02

1 22E+02
342E*00
993E+03
7.IOE40I
1 46E401
1 70E402
599E400
542E40I
9B6E401

210E400
1 58E.01

3.90Ei01
335K401
2.62E400
2.29E«00
2.47FiOO
243E402

1.77F..01
1 1SE401
494E400
1 71E»02
1 39E404

003C.01
4 13t)03
3-18F.02

Maximum
Detected

Concentration
(Max)

2.18E-02
2.30E+01
3.40E401
360E+01

830R*00

1 10E*02

3.40E+01
4.60Ei02
230E*01
5.40E401
1.IOEt04
B.90E401
9.05E-01
760E+00
1.90Et02
180E*00
4 60E+02
600E+02

7.80E+02
4.30Et02
600E«02
660E-01
1.00E 01
1 80E+02
340E«02
840E<00
205E»04

7 lOEtOI
I.BSEtOI
710E*02
690E400
845E>01

320E+02
290E+00

1 20E402
390EiOt
350E«01

6.10E400
5.06E400
495E400
1 10E403
7 80E401
9 10E401

iobtTtoi"
4.50E402
1 GOE404

1 70E702

s.ooktba
400E.02

Ettentlal
Nutrient

(EN)?

No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

No
No
NO
No

No
No

No
No

No
Yes
No

No
No
No
No

No

No

No

No

No

No

No
No

No
No
No

No
No
Yes
No

Yes

No

Surface Soil
Background (BK)

Concentration

1 24E-01
ND
ND
ND

1.6IE+01

1 41E401
ND
ND
NO
ND

254E404
1 60E402
380E400
1 91E401
3.63Et02

ND

240E+02
187E4U2
1 79E402
1 27E402
208E402
1 51E400

ND

322E402
ND

865E400
335E404
640E401
393E401
2 73E402
1 55E401

2 09E402
ND

ND

ND
1 87E402
3 12E402

ND

ND
ND

502F402
NO

ND

ND

ND
380E404
1 85E402
1 72C404
883E402

It
Max>BK?

No

No
Yes

No
No
No
No
No

Yes
Yes
Yes
Yes
Yes
No

No

No
No
Yes
No
Yes
No
No

No
No

Yes

No
No
No "
No

Pass
EN/BK?

Yes
No
No
No
Yes
No
No
No
No
No
Yes
Yes
Yes
Yes
Yes
No
No
No
No
No
No
Yes
No
Yes
No
Yes
Yes
No
Yes
No
Yes
Yes
No
No
No
Yes
Yes
No
No
No
No
No
No
NrT
No
Yes
Yes
Yos
Yes

Tnco Tier 1
Industrial Direct

Contact (DC)
Concentration

100E400
7.00E406
2 80E407

2.40E404
1.70E404

1 70E404

1.20E408
1 OOE408
3.00E402

4 OOE403
1 OOE405
6.IOE408
8.20E402
300E400
1.40E405
1 50E403
8 OOE+03
800E402
800E403
6 10E407
7.80E404
2.11E403
900E402

4 10E405
9 30E405
200E403

NA

290E405
4 20E402
7BOE405
1 20E405
820E404
8 OOE402
260E407

400E402
200E406
2 30E406
6.10E40S
6 10E405
6.10E405
8 20E407
4 OOE403
1.00E403

600t402
8.00E403

NA
7GOHI02

NA
9.1 OK. 04

Is
Max>DC?

No
NO

No

No
No
No
No
No
No
No
No
No
No
Yes
No
No
No
No
No
NO
NO

No
No

No
No
No
No
No

No

No
No
No

No

No

No
No

No

NO
No

No
No

No
No

No

No
No
No

No

No

Tico Tier 1
Construction
Worker Direct
Contact (DC)

Concentration

100E400
7.00E406
2.BOE407

520E+05

3.70E+05

1.00E+05
1.20E406
1 OOE408
6 10E+03
1 20E404

I.OOE405
6.10E40B
820E401
6.10E40I
1.40E404
2 10E403

t.70E«05
1 70E404
1 70E»05
8.10E+07
1.70E406
40BE402
2.10E403
4 10E406

930E405
200E402

NA

6.20E406
4 10E403
1.70E407
1 20E+04
820E403
1 70E404

260E407

3.10Et03
200E406
2 30E40G
6.10E404
6.10E404
6 10E404
8 20E+07
1 20E404

160E*04

270E403
1 70F405

NA
7 56F_4~02

NA

8.70C403

Is
Ma»>DC?

No
No
No
No
No
No
No
No
No
No
No
No

No

No
No
No
No
No

No

No

No
No
No
No

No
No

No
No

No
No

No
No

No

No

No
No

No

No

No
No
No

No

No

No

No

No
No

No

No

COPC?

No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

No

No

No
No

No

No

No

Reason

<Tler 1
iTwrl

<tlerl
<Tler 1

<T(erl

<Tlerl
<Ttetl

<Tler 1
<T(erl
<Tler 1
<Tiei 1
<Tler 1
<Tier 1
<BK

<Tler 1
<fieri
<Tlerl
<Tler I
<Tlerl
<Tier 1
<Tler 1
<Tlor 1
<Tler 1

<Tler 1
<Tier 1
<Tler 1

EN
<Tlerl
<Tler 1
<Tler 1
<Tier 1
<Tler 1
<Tler 1
<Tlerl

cTier 1
<Tler 1
<Tier 1
<Tler 1
<Tler 1
<Tierl
<Tler 1
<Tler 1
<Tierl

<Tle"rJ
<Tier i

EN
<Tier 1

~EN

<Tiei 1

It
Avg>100x

DC?

No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

No
No

No
No

No
No

NO

No
No

" "No

No
No

No
No

No

NO

No

No
No

No
No

No
No

No

No

No
No

No

No

saugot industrial soil screen.xls\SOIL - SS T5 Slats
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Surface Soil • Industrial TACO Screen
Transect 5

ENSR International
Page 8 ol 28

Constituent

MCPA
MCPP
Mercury
Methoxychlor
Molybdenum
Nickel
Penlachlorophenol
Phenanlhrene
Potassium
Pyrene
Selenium
Silver
Toluene
Total PCBs
Vanadium
Zinc

Units

UQ/kg
uoAg
mg/kg
uo/kg
mo/kg
mg/kg
uoAfl
u»/kg
mcyvg
ug/kg
mg/kg
mo/kg
ug/kg
uo/kg
mgrfcg
mg/kg

Number ol
Samples
Analyied

9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9

FOD

22%

67%
100%

33%

100%

100%

33%
87%

100%

56%
11%

33%
11%

78%
100%

100%

Mean

I.58E403
2.95E403
8.97E-02
1.47E-t01
464E-01
1.68E+01
2.34E402
1.01Et02
176E403
1 99E+02
4.80E-01
5.01E-01
2.70E400
667E401
243Et01
3.74E402

Maximum
Delected

Concentration
(Max)

4.40E403
6.80E403
1.15E-01
3.80E401
7.80E-01
1 90E+01
2.41E402
3.60E402
240E403
8 10E402
4.80E-01
6.00E-OI
2.80E400
1.6SE*02
290E«01
9.80E+02

Essential
Nutrient
(EN)?

No
No
No
No
No
No
No
No
Yes
No
No
No
No
No
No

No

Surface Soil
Background (BK)

Concentration

1.45E404
9.97E403
1.77E-01

ND

202E+00
427E401
See notes
335E402
473E403
4 35E402

ND
1 35E+00

ND

See notes
6 90E+01
8.08E402

1*
Max>BK?

No
No
No

No
No

Yos
No
Yes

No

No
Yes

Pass
EN/BK?

Yes
Yes
Yes
No
Yes
Yes
No
No
Yes
No
No
Yes
No
No
Yes
No

Taco Tier 1
Industrial Direct

Contact (DC)
Concentration

440E+05
880R+05
6 10E*02
1.00E+07
1 OOE404
2 10E+04
2.40E+04
6.10E408

NA
6 10E407
1 OOE.04
1.00F..04
650E+05
IOOE403
1 40E+04
610E405

Is
Max>DC?

No
No

No
No
No
No
No
No
No
No
No
No

No
No
No
No

Tnco Tier I
Construction
Worker Direct
Contact (DC)

Concentration

4 40E405
8 80E*05
6 10E+01
1.00E+06
1 OOE.04
4 10E+03
520E405
610E408

NA
6 10E407
1 OOE+03
1 OOE403
420E+04
100E<03
1 40E*03
6 IOE+04

Is
Max>DC?

No
No
No
No
No
No
No
No
No
No
No
No
No

No
No
No

COPC?

No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

Reason
<Tler
<Tler
<Tler
'.Tier
<Tler
<Tier
<Tler
<Tler

EN
<1ior
<Tler
<Tier
<Tierl
<Tier 1
<Tler 1
<Tier 1

la
Avg>100x

DC?

No
No
No
No
No
No
No
No

No
No
No
No
No
No
No

uauyei industrial suii screun.xisvSGIL - 55 To
December 29, 2000
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Surface Soil - Industrial TACO Scioon

Transect 6

FNSR International

Page 9 of 28

Constituent

"olal 2,3.7,8-TCDD TEQ
4.4'.DDD
4.4'-DDE
4,4'-ODT
Ac«naphlheno

Acetone
Alpha Chlordane

alpha- BHC
Aluminum

Anthracene
Antimony
Arsenic
Barium

Benzo(a)anlhracene
Benzo(a)pyreno
3enzo(b)fluoranthene
Benzo(g,h,l)perylene
Benzo(k)tluoranlhene

Beryllium
bela-BHC
bls(2-Ethylhexyl)plilhalale
Butylbenzylphlhalale
Cadmium

Calcium
Carbazole
Chromium

Chrysene
Cobalt
Copper
dolla-BHC
Dlbenzo(a,h)anth[aceno

Dibenzoluran

Dicambn
Dieldrln

Endosullan sullale

Endrln
Endrin aldehyde
Endrin ketone

Fluoranlhone
Fluorcno
Gamma Chlordane

gamma-BHC (Llndane)
Heptaclilor
Heptachlor epoxkle
lndono(1 ,2.3-cd)pyrene
Iron
lead
Magnesium
Manganese

Units

ug/kg
ug/kg

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

ug/kg

moAo.
ug/Vg
n\g/kg
mg/kg

mg/kg

ug/kg
ug/kg
ug/kg

ug/kg

ugAg
rngfcQ
ug/kg
ug/kg

ug/kg

ing/Vg
nig/kg
ug/Vg

nig/kg
ug/kg
mg/kg
mg/kg
ug/kg

ug/kg
ug/kg

ug/kg

ug/kg

ug/kg

ug/kg
ug/kg

ug/kg
ug/kg

jigftg
ug/kg
ugAg
ug/kg

ugAg
ug/kg
ing/kg
nig/kg

mg/kg
rng/kfl

Number ol
Samples
Analyzed

4
8
8
8
S
8
8
8
8
8
8
8
8

8
8

8

8
8

8
8
8

a
8
8
8
a
B
8
8
8

a
8

a
8

8
8
a
8

8

8

B
8
B

8
8
8
8
8
a

FOD

100%
25%

75%
38%

25%
38%

25%

13%

100%
38%

50%
100%

100%

88%
25%
88%

13%
25%
88%

13%
25%
13%

100%

100%

13%
100%

88%
100%
100%

13%

38%

13%

25%

13%

38%
13%
13%
25%
88%
13%
25%
13%

13%

13%
50%
100%

100%
100%
100%

Mean

837E-03
2 93E+00

535E+00
356E+01
1.28E402
1.05E402
452E+00

2.20E-OI
7.88E+03
2 43E402

6.8BE-OI
8.01E+00
1.50E+02
006E.02
504E+02
634E402
2.48E402
503E402
490E-01
1 34E+00
1 19E402

570E401
150E400
626E404

1.91E*02
1 44E401
7.I2E402
598E400
293E401
1 20E 01

1.18E402
1 12C+02

2.35E400
1 ROE 1 00

1 14EtOO

199E+00
7 50E-01

450E-01
1 38E403

1 50E+02
470E+00
1 30E01
1 7BE400
1 BOE-01
2 20E.02
1 30E«04
554E*OI
871E»03
3 85L:t02

Maximum
Delected

Concentration
(Mix)

1 32E-02
640E+00

1.80E«01
1.40E+02
4.20E*02
420E«02
1 70E+01
220E-01

9.70E+03
140E+03
770E-01
92UE«00

2.00E+02
4.20E403
360E*03
440E+03
1.30E»03
340E*03
B.BOE-Ot
380E+00
360E.02

5.70E*01

4.00EtOO
1.50E+05
8.edE«02

1 80E+01
4.90E403
920E<00

5.80E401
1 20E-01

600E+02
230E.02
300E+00

1 BOEtOO

1.90E400

2.20E+00
750E-OI
670E-01
980E*03
5.80E402

.80E+6i
30E-01
10E.OO

BOE-OI
.10E403
.90E404
10E402
80E404

BGOHtOZ""

Essential
Nutrient
(EN)?

No
No

No

No
No

No
No

No

No
No
No
No
No

No
No

No

No
No
No
No
No

No

No

Yes
No
No
No
No
No

No

No

No

No

NO

No

No
No

No

No

No

No
No
No

No
No
Yes
No
Yes

No

Surface Soil
Background (BK)

Concentration

1 24E-01
NO

1.61E401
1.41Et01

ND

NO
ND

ND

254E404
1 60E402
3.80E400
J.91E401
363E402
240E402
1.87E402
1.79E402

1.27E402
208E*02
1 51E400

ND
322E402

ND
865E+00
335E404

840E401
3 93E401
F73E+02
1 55E401
209E+02

ND

ND

ND

ND

ND

ND

ND

ND

ND
502E«02

ND

ND
ND
ND

NO
ND

3 80E404
1 85E402
1 72E404

B83C402

Is
M«»>BK?

No

Yes
Yes

No
Yes
No
No
No
Yes
Yes
Yes
Yes
Yes
No

Yes

No
Yes
Yes
No
Yes
No
No

Yes

---::--•

No
" No

Yes
No

Pass
EN/BK?

Yes
No
No
No
No
No
No
No
Yes
No
Yos
Yes
Yes
No
No
No
No
No
Yes
No
No
No
Yes
Yes
No
Yes
No
Yes
Yes
No
No
No
No
No
No
No
No
No
No
No

No
No
No

No
No
Yos
Yes

Yos

Yes

Taco Tier 1
Industrial Direct

Contact (DC)
Concentration

1 OOE400
2.40E404
1.70E404
1 70E404
1 20E408
100E.06
4.00E403
9.00E402

100E405
6 10E4Q8
B.20E402
300E.OO
1.40E<05

800E403
8.00E402
8.00E403
610Ei07
7.80E404

2 11E403
900E402
4.10E405
930E405
2.00E403

NA

290E405
4.20E(02

78dE405
1 20E405
820F404
9.00E402
8.00E402

510E406
260E407

400E402
120E407

6 10E»05

610E405
6 IDE 405
B20E407
820Et07

400E403
400E403
1.00E(03
6.00E402
8.00Et03

NA
7SbFin2

NA

9 J0ti04

Is
Max>DC?

No

No
No

No
No

No
No

No

No

No

No
Yes
No

NO
Yes
No
No
No
No
No
No
No

No

No

No
No

No
No
No

No

No

No

No

No

No

No
No
No

No
No

No
No
No
No
No
No
No

No

No

Taco Tier 1
Construction
Workor Direct
Contact (DC)

Concentration

1 OOE400
5.20E405
370E405
100E+05
1 20E+08
1.00E40B
1 20E404

2 10E403
1.00E+05

6 10E408
8.20E401
6.10E401
1.40E404

1.70E+05
1.70E404

1.70E+OS
6.10E407
1.70E406

4.08E402
2.10E403
4.10E406
930E405

200E+02
NA

6.20E406
4.10E403
1 70E407
1 20E+04

820E403
2.10E403
1.70E404
5 10E406
2.60E407

3 10E+03

1 20E406

6 10E404
610E404
6.10E404
820E407
820E.07
l"20E404"~
980E.04
1 OOE.04

2.70E403
1 70Ei05

NA
7 50E40?

NA
8 701:403

If
M*X>DC?

No
No
No

No
NO
No

No

No

NO

No
No
No
NO

No
No

No
No
NO

No
No
No
No
No
No
No
No
No
No
No

No
No
No
No
No
No
No
No
No
No
No

"No

No
No
No
No
No
No

No

No

COPC?

No
No
No

No
No

No
No

No
No

No
No
No
No

No
Yes
No
No
No
No
No
No
No

No
No

No

No
No

No
No

No

No
No

No

No

No

No

No

No
No

No

No

No
No
No
No
No
No

No

No

Reason
<Tler 1
<Tler 1
<Tler 1
<TleH
<Tler 1
<Tleri
<Tler 1

<Tler 1
<Tler 1
<Tler 1
<Tler 1
<BK

<Tler 1
<Tier 1

>DCInd
<Tler 1
<TI«rl
<Tterl
<T«rl
<Tierl
<Tier 1
<Tler 1
<Tler 1

EN
<Tier I

<Tier
<Tier
..Tier
<Tler
<Tier
<Tler
<Tler

<Tler

<Tier

<Tier

<Tler
<Tier

<Tier
<Tler
<Ticr

<Tier
<Tier
<Tler
<Tler
<Tier

EN
<fierl

EN
<Tioi 1

Is
Avg>100x

DC?

No
No

No
No
No

No
No

No

No

No
No
No
NO

No
No

No
No
No

No
No
No

No

No

No
No
No
No

No
No

No

No

No

No

No

No

No

No

No
No

No
No

No

No-
No

No

No
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Surface Soil - Industrial TACO Scfoon
Transect 6

ENSR International
Page 10 of 28

Constituent

MCPP
Mercury
Methoxychlor
Molybdenum
Nickel
Penlachlorophenol
Phenanlhrene
Potassium
Pyrene
Solonium
Silver
Thallium
Toluene
Tolal PCBs
Vanadium
Zinc

Unit*

ugAg
ing/kg
uoAg

mgfcjL
rngAg
us/kg
ugfcg
me/kg
ug/vg
mo/kg
mgfcg
nig/vg
ugfcg
U9*g
mgfog
mg/Vg

Number of
Samples
Analyzed

8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8

FDD

13%
100%
38%
100%
100%
63%
75%
100%
75%
13%
13%
25%
13%
75%
100%
100%

Mean

1.55E+03
5.73E-02
3.60E400
8.40E-01
1.73Et01
2.40E«02
9.75E+02
1.78E+03
1 11E+03
5.66E-01
2.90E-01
619E-01
2.20E+00
8.31E+01
2.54E*01
1.58E+02

Maximum
Detected

Concentration
(Max)

450E»03
8.60E-02
S.SOEiOO
320E.OO
230E«OI
249E+02
7.10E«03
2.40E«03
770E403
680E-01
2.90E-01
970E-01
2.20EtOO
385E*02
330E<0(
3.50E»02

Essential
Nutrient
(EN)?

No

No
NO

No

No

No

No

Yes
No

No

NO

No

No

No

No

No

Surface Soil
Background (BK)

Concentration

9.97E+03
1 77E-01

NU

2.02E+00
427E+01
See notes
335E*02
4.73E+03
4.35E+02

NO

1 35E+00
ND

NO

See notes
6 OOE+Ot
8.0BE+02

Is
Max>BK?

No
No

Yes
No

Yes
No
Yes

No

No
No

Pass
EN/BK?

Yes
Yes
No
No
Yes
No
No
Yes
No
No
Yes
No
No
No
Yes
Yes

Taco Tier 1
Industrial Direct

Contact (DC)
Concentration

B.80Et05
610E+02
1 .OOE+07
1.00E-.04
2.10E+04
240E+04
6.10Et08

NA
6.10E+07
100E+04
100E+04
1.60E402
6.50E*05
1 OOE*03
1 4QE-t04
6.10E+05

Is
Ma»DC?

No
No
No
No
No
No
No
NO

No

No

No
No
No
No
No
No

Taco Tier 1
Construction
Worker Direct
Contact (DC)

Concentration

8.80E.05
610E+OI
1 OOE+06
1.00E+04
4.10E+03
520E+05
6.10E*08

NA
6.10E*07
( OOE.03
1.00E+03
160E«02
4.20E«04
1.00E+03
1 40F.H03
810E+04

Is
Max>DC?

No

No
NO

No
No
No
No
No
No
No
No
No
No
No
No
No

COPC?

No
No
No
No
No
No
No
No
No
No
No
No
NO

No
No

No

Reason
<Tior1
<Tlet 1
<Tler 1
•cTlerl
<Tler 1
<Tlei 1
<Tler 1

EN
cTler 1
<Tler 1
•cTlerl
<Tierl
<Tier 1
<Tler 1
<Tlerl
cTlerl

la
Avg>100x

DC?

No
No
No
No
No
No
No

No
No
No
No
No
No
No
No

I
UJ

saugei industrial sou screen.xis\SOiL - SS 16 Siais
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Surface Soil - Industrial TACO Screen
Transact 7

FNSH International
Page 11 ol 28

Constituent

Total 2.3,7,8-TCDD TCO
2-Bulanone (MEK)
2-Melhyinaphlhaleno
4.4'.DDD
4,4'-DDE
4,41-DDT
Acenaphlhene

Acetone

Alpha Chlordane
Aluminum
Anthracene
Antimony

Arsenic

Oarium
Benzene

Benzo(a)anlliracene
Benzo(a)pyrene
Oenzo(b)lluoranlheno
Denzo(g,h,l)porylano
3enzo(k)IHioranthene
Oorylllum

bis(2-Ethylhexyl)phmalale
Uulylbenzylphlhalate
Cadmium
Calcium
Caibazole
Carbon disuifido
Chromium
Chrysfllie
Cohali
Copper
dolla-BHC
3ibenzo(a,h)anthracene
;)ibenzoftirnn

Dicamba
Dieldrin
Oi n-biilylphlhalale
Endosullan II
Endrin

Endrinitetone
Elhylbcnzono
Huornnllicno
1 luorcno

Gamma Chlordane
gamma-BHC (Llndanc)
1 Icplnchlor opoxldo
ln<lcno( 1 ,2,3-cd)pyrono
Iroit
lend

Units

uoAg
09/kg
ug/kg
ug/kg
ug/kg

uft/kg
ug/kg

ug/kg

ug/kg
mg/kg

Uftlig

ing/kg
mo/kg
mo*g

ug/kg
ug/kg
uoAg
uoAg

uo*g_
ug/kg
mg/kg
ugfcg
ug/Vg
mg/kg
mg/kg
ug/kg
ug/kg
rng/kg
ug'kg

ing/kg
mg/kg

ug/kg
ug/kg
ug/kg

ug/kg
ug/kg

ugAg
ug/kg

uo/kg

ug'kg
ug/kg

ug/kg
"9*0

ug/kg
ug/kg
uy/kg
u«/kg
nig/kg
mu/kU

Number ol
Samples
Analyzed

3
9
9
9
9
9
9
9

9
9

9
9

9

9

9
9

9
9
9
9

9

9
9
9

9
9

9
9~
9

9
9

9

9

9
9

9

9

9

9

9

9

9
9
9

9

9
9
9
!)

FOD

100%
33%

11%
11%

78%

67%

22%

56%

22%

100%

33%

11%

100%

100%

22%

100%

100%
100%
100%
100%
33%

44%

11%

100%
100%
33%
22%
100%

100%

100%

100%
11%

33%
11%

11%

22%

78%

11%

22%

"44%

11%

100%
22%

44%

11%

22%
44%
100%

100%

Mean

2 80E-03
1.84E401
e.SOEtOI
1 30E.OO

9.80E400
7.71E+00
9.77E+01

I85E«02
2.40E+00

8 33E+03

1.18E*02
5 23E-01

999E400
1.07E402
3.14E+00

342E<02
3.74E«02
406E4U2
229E402
354E402

4.23E-01
7.1BE+01
5.80E4U1

3 I2E400
1 46E404
1J6E+02
3 17E+00
1 S3E+01
4.86E+02
663E»00

420E<01
1 80E-01
1.03E+02
520E*01

265EiOO

1.81E+00
8.86Et01

1.00E*00
250E-01
1 40E«00

275E400
9.COE402
estcioi
197EtOO

8 70E-02
440E-01
240E*02
1 47E*04

040E»OI

Maximum
Detected

Concentration

(Mix)

S 23E-03
3 70E+01
650E+01

1 30E+00
S40Et01
2.90E«01
1.60E+02

500E+02

1 10E+01
120E404
3.60E+02

7.30E-01
340E*01

200E+02

480E*00
190E+03
210E*03
220E+03
1 10E«03
2 10E»03

8 2SE-01
910E*01

580E+01
610E»00
380E404
3 10E«02
4^56E400
200E401
2 60E403

7 80E400
1 30E402
1 80E-01
4.10E402
S20E40t
265E»00

300E400
1 70E402
1.00E400
400E-01
1 90E400
300E400
5.00E403
1 40E402
100E401
070E-02
6 20E-01
1 IOE403
1 75E(04
1 .101:402

Essential
Nutrient
(EN)7

No

NO

No
No
No

No

No

No

No

No

No

No
No
No
No
No
No
No
No
No
No
No
No
No

Yes
No
No
No
No

No

No

No
NO

No
No

No

No

No

NO
No

No
No
No
No

No

No

NO
Yes

No

Surface Soil
Background (BK)

Concentration

1 24E-01
NO
NO
ND

1 81E401
1.41E401

NO
ND

NO
2 S4E404

1 60E402
380E.OO

1 91E+01

383E402

NO
2 40E402
1.87E402
1 79E*02
1 27E402
2.08E402
I.51E400
322E402

NO
8 65E*00
3.35E404
G40E401

ND
393E40I
2 73E402
1 55E401
200Et02

NO
ND

ND

NO

ND

3 12E402
ND

ND

ND
ND

002L402
NO

ND

ND
NO
NO

3 80E 4 04

1 DSL 402

Is
Ma»BK?

No

Yes
Yes

No
Yes
No
Yes
No

Yes
Yes
Yes
Yes
Yes
No
No

No
Yes
Yes

No
Yes
No
No

No

Yes

Nlo "~
No

Pass
EN/BK7

Yes
No
No
No
No
No
No
No
No
Yes
No
Yes
No
Yes
No
No
No
No
No
No
Yes
Yes
No
Yes
Yos
No
No
Yes
No
Yes
Yes
No
No
No
No
No
Yes
No
No
No
No
No
No
No

No
TFo

~ No
Yes
Yes

Taco Tier 1
Industrial Direct

Conlacl (DC)
Concentration

1.00E400
2.80E+07
B.20E+07
2.40E404
1.70E404
1 70E+04

1.20E+08

1.00E+08
4.00E403

1 OOE405

6.10E408
8.20E402

3.00E+00
1.40E*05

1.50E+03
BOOE+03
8.00E402
800E403
6.10E407
7.80E404

2.11E+03
4.10E+05
9.30E40S
200E403

NA

2.90E405
720E405
4 20E402
780E+05
1.20E+05
820E.&4

900E402
800E402
5.10E408
260E407

4.00E402
230E406
1.20E407

6.10E+05
8.10E405
4 OOE)05
620E407
820E407

400E403
400E403
600E402
800t 403

NA

7.SOF.402

Is
Max>DC?

No
No

No
No
No
No

NO

NO

No
No

No

No

Yes
No
No
No
Yes
No
No
No
No
No
No
No

No
No

No
No
No

No
No
No
No

No

No

No

No

No

No

No
No

No
No

No

No"
No
No
No

No

Taco Tier 1
Construction
Worker Direct
Contact (DC)

Concentration

1.00E400

2.80E407
820E+06

5.20E+05
370E405
1.00E405

1.20E+08
1.00E408
1 20E404

1 .OOE+05
6.10E-408

820b401
810E40I

1.40E+04

2.10E403

1.70E+05
1.70E404

1 70E+05
6.10E«07
1.70E+06
4.08E402

4 10E406
9.30E405
2.00E+02

NA
620E.06
9.00E403
4 10E403
1 70E407
1 20E404

8 20E403
2 10E+03
I.70E404
5.10E406
2.60E407

310E403
230E408
1.20E40G
6.10E+04
6 10E404
580E404

8 20E407
B20E407"
1 20E404
9 60E404
2 70E403
"l 70E405

NA

750E402

Is

M«»OC?

No
No

No

No
No

NO

No

No

No

No
No

No

No

No

No

No
No
No
No
No
No

No

No
No

No
No
No
No
No
No

No

No
No

No

No

No

No

No

No

No

No

No
No
No

No

No
No
No

No

COPC7

No
No
No

No
No

No
No

No

No

No

No

No

Yes
No

NO

No
Yes
No
No
No

No
No
No

No
No

No
No
No
No
No

No

No
No

No

No

No
No

No

No
No

No

No
No

NcT

No
No
No
No

No

Reason
<Tier
<Tler
<Tter
<Tler
<Tier
<Tier

<Tler 1
<Tlor 1

<Tler 1
<Tler 1
<Tler 1
<Tier 1

>DCInd
<Tier 1

<Tler 1
<Tierl

>OCInd
<Tlerl
<Tlerl
<Tierl
<Tlerl
<Tlerl
<Tierl
<Tlerl

EN
<Tier 1
<Tierl
<Tler 1
<Tler 1
<Tler 1
<Tier 1
<Tier 1
<Tler 1
<Tlerl
cTier 1

<Tler 1
<Tler 1
<Tler 1

<Tlerl
<Tier 1
<Tinr 1
<Ilctl
cT/or l
<ileri
<Tie7l
<Tler i
<Tierl

EN
<Ticrl

Is
Avg>100x

DC?

No
No
No
No
No
No
No
No
No
No
No
No

No
No
No
No

No
No
No
No

No
No
No
No

No
No
No

No
No
No

No
No

No
No

No

No
No
No
No
No
No
No

" N o " "

No
No" """

No'

No

saugel induslrial soil screen.xls:SOIL - SS T7 Slats
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Surface Soil • Industrial TACO Screen

Transect 7

ENSR International
Page 12 of 28

Constituent

Magnesium

Manganese
Mercury
Methoxychlor
Molybdenum

Nickel

Penlachloroplienol

Phenanlhrene
Potassium

Pyiene
Selenium
Silver
Thallium
Toluene

Total PCBs
1 rlchloroelhene
Vanadium
Xylenes, Total
Zinc

Units
ms*a
nig/kg
mg/Xg
ug/kg
mo/kg
mg/kg
ug/kg

ug/kg
mg/kg

ug/kg
ing/kg

nig/kg
mg/kg
no/kg
ug/kg
ug/kg
ing/kg
ug/kg

..m9*g

Number of
Samples
Analyzed

9
9
9
9
9
9
9
9
9
9
9

9

9
9

9

9
9
9

9

FOD

100%
100%

100%
56%
89%

100%

33%

100%

100%

100%
67%
44%
11%
44%

89%
11%

100%
11%

100%

Mean

5.66E403
3.45E<02
851E-02
682E400
7.93E-01
2 17E*Ot

2.41E«02
S.09E+02
202E+03

6.86E+02
693E-01
3.65E-01
5.7ZE-01
4.68E+00
352E.01

256E400
247E+01
3 IBEtOO
3.84Et02

Maximum
Delected

Concentration
(Max)

1 10E.04

4.35E402
1 60E-01
1.00E+01
1.BOE+00
SSOEtOt

251E+02

2.90E403
2.85E*03
3.90E+03
1 10E«00
4.40E-01
850E-01
120E»01
900E+01
260E400
3 25E*01
420fc»00
870E+02

EHentlal
Nutrient
(EN)?

Ves
No
No
No
No
No
No
No
Yes
No
No
No
No
No

No
No
No
No
No

Surface Soil
Background (BK)

Concentration

1 72E*04
883E+02

1.77E-01
ND

2.02EtOO
427E*01

See notes
335E«02

4.73E+03
4.35E+02

ND
1.3SE«00

ND
ND

See notes
NO

6.90E*01
ND

808E*02

Is
Max>BK?

No

No
No

No
Yes

Yes
No
Yes

No

No

Yos

Pau
EN/BK?

Yes
Yes
Yes
No
Yes
No
No
No
Yes
No
No
Yes
No
No

No
NO

Yes
No
No

TacoTlerl
Industrial Direct

Contact (DC)
Concentration

NA
910E+04
6.10E<02
1 OOE+07
1 OOE*04
2 10E*04

240E*04

610E+08
NA

6.10E«07
1 OOE*04
100E404
1 60E+OJ
6SOE+OS

1.00E403
890E+03
140E404

4.10E405
G 10E+05

le
Max>DC?

No
No
No
No
No

No
No
No
No
No
No
No
No

No

No
No

No

No

No

Taco Tier 1
Construction
Worker Direct
Contact (DC)

Concentration

NA
870E+03
6 10E.01

1 OOE+06
1 OOE404

4 10E*03
520E405
610E+08

NA

610E+07

1 OOE403
1 OOE+03
1 60E+02
4 20E404

1.00E403
1 20E+04

1 40E403
4 10E+05
6.10E404

Is
Max>DC?

No
No
No
No

No
No

No

No
No
No
No
No
No
No
No
No
No
NO
No

COPC7

No
No
No
No
No

No

No
No
No
No
No
No
No
No

No

No
No
No

No

Reason
EN

<Tler 1
<Tler 1
<Tler 1
<Tler 1
<Tlerl

<Tler 1
<Tler 1

EN
<Tler 1
<Tier 1
<Tler 1
<Tier 1
<Tler 1

<Tler 1
<Tler 1
<Tlcr 1
<Tier 1
<Tier 1

Is
Avg>100x

DC?

No
No
No
No
No
No
No

No
No
No
No
No
No
No
No
No
No

smiget industrial soil screen.xls:SOII - SS 17 Slals
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Suburfaco Soil - Industrial TACO Screen

Transect 1

ENSR International

Page 13o(28

Constituent

Total 2.3,7,8-TCOD TEQ
2-Bulanone (MEK)
4.4'-DDD
4.4'-DDE
4.4'-DDT

Acetone
Alpha Chlordane
Aluminum
Antimony
Arsenic

Barium
Beryllium
bls(2-Elhylriexyl)phlhalale

Cadmium

Calcium
Chromium

Cobalt
Copper
Oicamba
Dleldrin
Endrln kelone
Heplachlor
Heplachlor opoxlde
iron
Lead
Magnesium

Manganese
MCPA

Mercury
Mellioxychlor
Melliylene chloride
Molybdenum
Nickol
Potassium

Total PCBs
Trichloroeliicne

Vanadium

Zinc

Units

uoAg
ug/kg

uo/kg
ug/kg
ucykg
ug/kg
ug/kg
mo/kg
nig/kg
mg/kg

mo/kg
mpykg

ug*g
mg/kg

mo/kg
mg/Vg
mg/kg
mo/kg

ug/kg
ug/kg
ug/kg
ugfcg
uo/kg
nig/kg

mg/kg
mg/kg

mg/kg
up/kg

mgAg
ug/kg

u»/kg
mg/kg

mg/kg
mg/kg

no/kg
ug/kg
mg/kg

mg/kg

Number ol
Samples
Analyzed

3
10
10
10
10
10
10
10
10
10
10
10
to
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
to
10
10
10
10
10
10
10

FOO

100%

10%
10%
20%
10%
10%
ib%

100%

50%
100%

100%

100%

20%
90%
100%

100%

100%

100%

10%
20%
20%
10%
30%
100%

100%

100%

100%

10%
70%

20%
10%
100%

100%

100%

30%
30%
100%

100%

Mean

1.33E-05

171E401
530E-01
1.80E-01
2.70E-01
5.34E401
580E-01
7.36E-t03
8.86E-01
5.82E+00
1 85E+02

459E-01
1.02E402
2.78E-01

1.29E+04
1.25Et01
5.98E400
129E401

1.30E400
e.eoE-ot
225E-01
260E-01

326E-01
1 28Et04

9.53E+00
5.90E+03
3.57E402

1 24E+03
2 1BE-02

2.10E400
2.40E400
3.98E-01
I63E.OI

1.42E403
1 10E+01

3.70E400

224E401
6.52E+01

Maximum
Delected

Concenlrallon
(Ma>)

200E-05
2.50E«Ot
5.30E-01
220E-01
2.70E-01
2.40E402
5.80E-01
1.70E404
840E-01
870EtOO
260E+02
9.30E-01
1.50E402

5.30E-01
180E.04

250E+01

1 10E+01
240E+01
130E400
120E+00

2.70E-01
260E-01
5.70E-01
220C.04

1.50E+01
8.30E+03

9.80E-t02
1 70E«03

7.00E-02
2.60E+00
2.40E«00
760E-01
330E<01

2.70E<03
1 gOEtOl

7.40E»66

4.50E40I
2 50E402

Essential
Nutrient
(EN)?

No
No
No
No
No
No
No
No
No
No
No
No
No

No
Yes
No
No
No
No
No
No
No
No

Yes
No
Yes
No
No
No
No
No
No
No
Yes
No
No
No
No

Subsurface Soil
Background (BK)

Concentration

1 386-03
NO
NO
NO
NU

1.10E401
ND

2.03E404
2.40E400
1 74E401
3.73E402
1 27E*00

NO
6.87E400
1 81E404

3 27E401
1 39E401

1.SSE402
NO
NO
NO
ND
NO

333E404
1 42E402
9 336403
B.OOE402

ND
5.81E-0?

ND
280E400
1 7SE400
:t 73E401
4.20E403

NO
N¥

SBOE401
64IF+02

Is
Ma»BK?

No

Yes

No
No
No

No
No

No
Yes
No
No
No

No
No
No

Yes

Yes

No
No
No
No

- • ^

No
No

Pass
EN/BK?

Yes
No
No
No
No
No
No
Yes
Yes
Yes
Yes
Yes
No
Yes
Yes
Yes
Yes
Yes
No
No
No
No
No
Yes
Yes
Yes
No
No
No
No
Yes
Yes
Yes
Yes
No
No
Yes
Yes

Taco Tier I
Industrial Direct

Contact (DC)
Concentration

1.00E400
280E407

2.40E404
1 70E404
1 70E*04

1.00E408
400E403
1.00E405
820E+02
3.00E400

1.40E40S

2.11E403
4.10E405

2.00E403
NA

420E+02

1.20E405
820E404

2.60E+07
400E402

6.10E40S
1.00E403
6.00E402

NA
750E402

NA
910E+04

4.40E405
610E+02

100E407
2.40E404
1.00E404
2 10E404

NA
1.00E403

8.90E403
1 40E404

6.10E405

la
MaoDC?

No
No
No
No
No
No
No
No
No
Yes
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

No

NO

No

No

No

Taco Tier I
Construction
Worker Direct
Contact (DC)

Concentration

1.00E400
2.80E407

520E405
370E405
100E405
1.00E40B
1.20E404
1 OOE40S
820E401
8 10E401
1 40E404
4.08E402

4.10E408
2.00E402

NA
4 10E403
1.20E+04

8.20E403
2.80E407
310E403
610E404
1 60E+04
270E403

NA
? 50E402

NA
8.70E403
4.40E<05
6 IOE+01

1 OOE406
340E404
1.00E404
4 10E403

NA
1 OOE403
1 20E404

1 40E403
6.10E404

Is
M«X>DC7

No
No
No

No
No

No
No
No

No
No

No
No

No

No
No

No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

COPC7

No
No

NO

No
No

No

No
No
No
No

No

No

No

No
No
No
No
No
No
No
No
No
No
No

No
No

No

No
No

No
No
No
No

No
No

"No"

No
No

Reason
<Tlerl

<Tler 1
<Tlerl
<Tler 1
<Tler 1
<Tier 1

<Tler 1
<Jlerl
<Tler 1
<BK

<Tier 1

<Tier 1
<Tlet 1
<Tler 1

EN
<Tler 1
<Tlerl
<Tlerl
<Tlerl
<Tiet 1
<Tiar 1
<Ttorl

<Tier 1
EN

<Tlei 1
EN

<Tler 1
<Tler 1
<Tler 1
<Tler 1
<Tier 1
<Tlerl
<Tlerl

EN
<Tier 1
<fieri

<Tler 1

<Tlerl

Is
Avg>100x

DC?

No
No
No
No
No
No
No
No
No
No
No

No

No

No

No
No

No
No
No
No
No
No

No

No

No

No
No
No

No
No

No
No
No
No

I
(ft
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Suuurlace Soil - Industrial TACO Screen
Transect2

fcNSR International
Page 14 ol 28

Constituent

Total 2.3.7.B-TCDD TEQ
2-Butanone (MEK)
Acetone
Aluminum
Antimony
Aisenic
3arlum
Beryllium
bls(2-Elhyftexy()phlhalale
Cadmium
Calcium
Chromium
Coball
Copper
Oieldrin
Iron
Lead
Magnesium
Manganese
Mercury
Molybdenum
Nickel
Potassium
Selenium
Thallium
Vanadium
Zinc

Unite

ug/kg
ug/kg
ug/kg
rug/kg
mg/kg
rng/kg
mg/kg
mg/Vg
ug/kg
mg/kg
mg/kg
nig/kg
mg/kg
ing/kg
ug/kg
moAg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
ing/kg
mg/kg
mg/kg
mg/kg

Number ol
Samples
Analyzed

2
9
9
9
9
9
9
g
9
9
9
g
9
9
9
9
9
9
9
9
9
0
9
9
9
9
9

FDD

100%

11%
22%
100%

11%
100%

100%

44%
56%
100%

100%

100%

100%

100%

11%
100%

100%

100%

100%

67%
100%

100%

100%

11%
11%

100%

100%

Mean

5.75E-02
1.70E*01
3.98E+01
561E403
6.70E-01
4.67E400
1.63E402
2.63E-01
9.23E401
201E-01
1.IOE404
9.61E400
521E400
864E+00
4 10E-01
1.05E404
7.82E400
5.19E+03
2.37E+02
1.24E-02
4.59E-OI
1 28E401
1.I6E+03
505E01
5.3BE-01
1 77E401
369E40I

Maximum
Delected

Concentration
(Max)

650E-02
2.33E401
1.07E402
1 10E*04
6.70E-01
7.00E400
220E+02
3.70E-01
1 60E402
3.20E-01
1.50E404
1.50E+01
8.30E400
1 60E»01
4 IOE-01
1.60E<04
1.20E401
680E403
480E402
2.90E-02
7.70E-01
200E401
200E403
510E-01
5^65E-6l
280E40i
570E401

Etcentlal
Nutrient

(EN)7

NO
No
No
No
NO
No
NO

No
No
NO

Yes
No
No
No
No
Yes
No
Yes
No
No
No
No

Yes
No
No
No
No

Subsurface Soil
Background (BK)

Concentration

1 3BE-03
NO

1 10E401
203E404
2 40E400
1 74E401
3.73E402
1 27E400

NO

687E400
1.61E404
327E401
1 39E401
1 55E402

NO

333E404
1.42E402
933E403
8.00E402
561E-02
1 75E400
373E401
420E403

NO
ND

580E.01
64IE.02

le
Max>BK7

Yes

Yes
No
No
No
No
No

No
No
No
No
No

No

No

No

No
No
No
No
No

- -" •

No
No

Pass
EN/BK7

No
No
No
Yes
Yes
Yes
Yes
Yes
No
Yea
Yes
Yes
Yes
Yes
No
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
No
No
Yes
Yes

Taco Tier 1
Industrial Direct

Contact (DC)
Concentration

1.00E400
280E407
1 ME 4 08
1 OOE405
8.20E402
3.00E400
1.40E405
2.11E403
4.10E405
200E403

NA
420E.02
1 20E.05
820E404
4.00b402

NA
7.50E402

NA
9.10E404
6.10E402
1.00E404
2 10E404

NA
1.00E404
160E402
1.40E404
6 10E*05

Is
Ma»DC?

No
No
No
No
No
Yes
No
No
No
No
No
No
No
No
No
No

No

NO

No
No

No
No
No
No
No
No
No

Taco Tier 1
Construction
Worker Direct
Contact (DC)

Concentration

1 OOE400
2.80E407
1 OOE408
1.00E405
820E401
6.10E.01
1.40E404
4.08E402
4 10E+08
2.00E402

NA
4 10E403
1 20E404
8.20E403
3 10Et03

NA
750E402

NA
8.70E403
610E+01
1 OOE404
4 10E403

NA
1 OOE403
1 60E402
1 40E403
6 10E404

Is
Max>DC7

No
No
No
No
No
No
No
No
No

No
No
No
No
No
No

No

No

No

No

No
No

No

No

No
No
No

No

COPC?

No
No
No
No
No
No

No

No
No
No
No
No
No
No
No
No

No

No

No
No

No

No

No

No
No
No

No

Reason
<Tlerl
cTlerl
<Tlerl
<Tier 1
<Tler 1
<BK

<Tlerl
<TI«r 1
tiler 1
<Tior 1

EN
<Tler 1
<Tier 1
<Tier 1
<Tier 1

EN
<Tlerl

EN
<Tler
<Tler
<Tler
<Tler

EN
<Tler
<Tler
<Tler
<Tier

Is
Avg>100x

DC7

No
No
No
No
No
No
No
No
No
No

No
No
No
No

No

No
No
No

No

No
No
No
No

I
_*
•vl
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Suburlecc Soil - Industrial TACO Screen

Transect 3

ENSR International
Page 1 Sol 28

Constituent

2-H»tanone (MEK)

Acetone
Aluminum
Antimony

Arsenic
Barium
Benzo(g,h.l)perylene
Beryllium
bls(2-Elhylhexyl)phlhalale

Cadmium
Calcium
Chrorniuin

Cobalt
Copper
Dlbenzo(a,h)anlhracene

lndeno(1 ,2,3-cd)pyrene
Iron

Lead
Magnesium

Manganese
Mercury
Mojyfadenum
Nickel
Penlachlorophenol
Potassium

Sodium

Total PCBs
Vanadium

Zinc

Units

iig/kg
ug/kg
mg/kg
ing/kg
mg/kg
mg/kg

ug/kg
mg/kg
ug/kg
rug/kg
mg/kg
ing/kg
mg/Vg

mg/kg

ug/kg
ug/kg

mg/kg

my/kg
ing/kg

ing/Vg
mg/kg

mg/kg
mg/kg

ug/kg
mg/kg
mg/kg
ug/kg
mg/Vg
mg/kg

Number of
Samples
Analyzed

10
10
10
10
10
10
10
10
10
10
10
10

to
10
10
10
10
to
10
10
10
10
10
10

10
10

10

10
10

FOD

10%
10%

100%

40%
100%

100%

40%
50%
40%
90%
100%

100%

100%

100%

10%
10%
100%

100%

100%

100%

iod%
100%

100%

20%
100%

30%
10%
100%

100% j

Mean

1 G7E>01

4.65E401
735E403
7.giE-01
5.35E400
1 84E402
923E+01
397C-01
970E401

2.93E-01
1.26E404
1.20Ei01
5.82E400
1 1BE401

574E«01
9.10E+01
1 27E*04

9.70E+00
582E403
289E-.02
241E-02
5 29E-01
1 SOEtOt
250E.02
1 57E403

874E401
917E+00
2 IfiEiOl
673E401

Maximum
Delected

Concentration
(Max)

2.40E401
I.BOE402
1 40E+04

9.15E-01
850E+00

250E402
1.10E+02
890E-01
1 20E+02

5.70E-01
190E+04

2.10E401
e.tOEtOO

I.90E401
8.70E*01
920E+01
190E+04

1.70E+01
7.70E+03
5.50E+02

780E-OZ
9.50E-01
220E401
2 76E402
2 70E403
1.60E402

9.50E+00
380E401
260E402

Essential
Nutrient
(EN)?

No
No
No
No
No
No
No
No
No
No
Yes
No
No
No
No
No
Yes
No
Yes
No
No
No
No
No
Yes
Yes
No
No
No

Subsurface Soil
Background (BK)

Concentration

NO
1.10E+01
203E404

240E<00
1 74E401
373E*02
680E+OI
1.27E*00

ND
6B7E+00

1 61E»04

3.27E401
1.39E+01

1 55E+02
NO
NO

3.33E»04
142Et02

933E.03
800Et02

561E-02
1 75E400
373fii01

NO

4 20E403
353E+02

ND

S80E401
641E402

Is
Max>BK?

Yes
No
No
No
No
Yes
No

No
Yes
No
No
No

No
No
No
No
Yes
No
No

No
No
--

No

No

Pass
EN/BK?

No
No
Yes
Yes
Yes
Yes
No
Yes
No
Yes
Yes
Yes
Yes
Yes
No
No
Yes
Yes
Yes
Yes
No
Yes
Yes
No
Yes
Yes
No
Yes
Yes

Taco Tier 1

Industrial Direct
Contact (DC)

Concentration

280E407

100E408
lOOEtOS
820E«02

3.00E400
1.40E405
6.10E407
2.11E+03
4 10E«05
2.00E403

NA
4.20E402

1.20E405
820E.01
aooEioa
800E+03

NA

750E402
NA

9IOE+04

610C402
1 OOE+04
2 10E404
2 40E404

NA

NA

1 OOE*03
1 40E404
6 10Et05

I*
Max>DC?

No

No

No

No

Yes
No
No
No
No
No
No
No
No

No
No

No
No
No
No
No
No
No
No
No
No
No

No
No
No

Taco Tier 1
Construction

Worker Direct
Contact (DC)

Concentration

280E407
1.00E408
1.00E405
8.20E401
8.10E401
1 40E+04
8.10E407

4.08E402
4 10E406

2.00E402
NA

4.10E«03
1.20E404

8.20E403
1.70E+04

1.70E+05
NA

7.50E»02
NA

8.70E403
6.10E401
1 OOE404
4 IDE 403
520E405

NA

NA

1.00E403
1 40E403
6 10E+04

Is

Max>DC?

No

No

No

No
No

No

No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

No
No

No

No
No

COPC?

No

No

No
No
No

No
No

No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

No

No
No

No

No

Reason
<Tler 1
<Tler 1
<Tler 1
<Tlerl
<BK

<Tier 1
<Tlerl

•cTler 1
<Tler 1
<Tier 1

EN
<Tler 1
<Tier 1

<Tler 1
<Tlerl
<Tier 1

EN
<Tlerl

EN
<Tler 1
<Tler 1
<Tler 1
<Tier 1
<Tier 1

LN

EN

<Tier 1
<Tierl
<Tierl

Is
Avg>100x

DC?

No
No
No
No
No
No
No
No
No
No

No
No
No
No
No

No

No
No
No
No
No

No

No
No

I
00
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Suburface Soil - Industrial TACO Screen
Transect 4

FNSR Inlernalional
Page 16 of 28

Constituent

2.4.5-TP (Silvex)
2-Bulanone (MEK)
2-Melhylnaphlhalene
Acenaplitliene
Acenaphlhylene
Acetone
Aluminum
Anthracene
Arsenic
Barium
8enzo(a)anlhracene
Benzo(a)pyrene
Benzo(b)fluoranlliene
Benzo(g,h,l)perylene
3enzo(k)fluoranlhene
Beryllium
beln-BHC
bls(2-Elhylliexyl)phllialate
Cadmium
Calcium
Caibazole
Chromium
Chrysene
Cobalt
Copper
dolla-BHC
Dibenzo(a,h)anthracene
Dibenzoluran
Dleldrln
Endosullan sullale
Endiin kelone
l̂uorantheno

Fluorene
lndeno(1 ,2.3 cdjpyrono
Iron
Lead
Magnesium
Manganese
Mercury
Mellioxychlor
Molybdenum
Naphllialcno
Nickel
Penlachloroptienol
Phonanllucne
Potassium
Pyrene
Sodium
Toluene

Units

ug/kg
ug/kg
ug'kg

ug'kg
ug'kg
ug'kg
mcykg
ug/kg
mg'kg
mg'kg
ug'kg
ug'kg
ug/kg
ug'kg
ug/kg
mg'kg
ug'kg
ug'kg
mg'kg
ing/kg
ug'kg
mgfeg
ug'kg
nig/kg
mgAg
ug'kg
ug'kg
up/kg
ugikg
ug'kg
ug'kg
uo/kg
ug'kg
ugfcg
mg'kg
mg/kg
mg'kg
mg'kg
mg'kg
ug/kg
mg/kg
ug'kg
mg'kg

ug'kg
ug'kg
mg/kg
up/kg
mg'kg
iip/kg

Number of
Simples
Analyzed

10

to
10
10
10

10
10

10

10
10
to
to
10
to
to
to
10
10
10
10
10

to
10
to
id
10

10
10
10

to
to
10

10
io
10

10

10

10
10

10
10
10
10

10
io
10
io"
10
10

FOD

10%

10%
10%
10%
10%
50%

100%

20%
100%

100%

40%

10%
10%
20%
10%

100%

10%
20%
70%

100%

10%

100%

40%

100%

ioo%
20%

10%
10%
10%

10%
10%

30%

10%
10%

100%

100%

100%

100%

80%

to%
100%
10%

100%

50%
30%
100%

30%
40%
10%

Mean

1 50E400
570E+00
107E+02
t.91E<02
1.63E402
5.16E401
6 17E*03
6.27E+02
4.82E400
1.55E+02
1.28E403
609E+02
107E403
1.09E402
72tEt02
372E-01
2.00E-01
985E402
3 33f-'-01
2 43E404
1.73E402
1 22E401
1 18E403
50GE+00
i 18E40i
1 75E-01

2.39E402
201E402
1 30E400
1.00E400
2.90E-01
239E403
2.91E+02
4.41E402
1.13E«04
236E401
6.15E403
259E.02
154E-02
7.60E400
407E-01
840E401
I.43E401
3.05E+02
1 48E403
1 24E.03
1 89E403
1 17E402
3 I3(-400

Maximum
Delected

Concentration
(Max)

1 50E400
5.70E»00
1.60E.02
1.00E403
7.20E402
2.20E*02
9 OOE403
5.40E403
6.00E+00
2 10fc402
1.20E+04
560E403
9.80E403
330E+02
6.30E403
500E-01
2 OOE-01
870Ei03
1 OOC400
1.30E405
8 20E402
1.70E*01
1.10E404
O.IOE-fOO
3.00E+01
2.30E-01
1.90E403
V10E403
1 30E400
1.00E400
2.90E-01
230E404
2.00E403
3.50E+03
1 80E+04
1 30E402
1.10E«04
355E402
390E-02
7.60E*00
7.60E-01
640E401
I.BOCtOI
553E402
i.40E404"
1 70Et03
?80E404
3 BOE402
480E.OO

Essential
Nutrient
(EN)?

No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
Yes
No
No
No
No
No
No
No
No
No
No
No
No

No
No
Yos
No
Yes
No
No
No
No
No
No
No
No
Yes
No
Yes
No

Subsurface Soil
Background (BK)

Concentration

1 OBE401
ND
NO

ND
ND

1.10E401
203E404

ND

1.74E401
3.73E402
5.20E401

ND

ND

G80E401
ND

1 27H400
NO

ND
687F400
1 81E404

ND

327E401
B40E401
1 39E401
1 55E402"

ND

ND
ND
ND
NO

ND
fUOE.Ol

ND
ND

333E404
1 42E402
9.33E403
8.00E402
5.6IE-02

ND

1 75E400
NO

3 73E401
ND
NIJ

4 20E403
NO

3 ME402
ND

Is
Max>BK?

No

Yes
No

No
No
Yes

Yes

No

No
Yes

--
No

Yes
No
No

Yes
-

No
No
Yes
No
No

No

No

No

Yos

Pass
EN/BK?

Yes
No
No
No
No
No
Yes
No
Yes
Yes
No
No
No
No
No

Yes
No
No
Yes
Yes
No
Yes
No
Yes

"Yes
No
No
No
No
No

No
No
No
No
Yes
Yos
Yes
Yes
Yes
No
Yos
No
Yes
No
No
Yes
No
Yes
No

TacoTlerl
Industrial Direct

Contact (DC)
Concentration

1.60E407
2.BOE407
820E407
1 20E+08
1.20E408
100E408
1.00E405
610E408
3.00E+00
t.40E*05
800E403
8 OOE402
BOOE403
6 10E407
780E404
2.11E403
9 OOE402
4 10E405
200F403

NA

290E+05
4 20E+02
7.80E405
1 20E+05
8.20E404
9 OOE402
800E402
5 10E406
4 OOE+02
1 20E407
6.10E405
820E407
820E407
B.OOC403

NA

750E402
NA

9 10E»04
0 10E402
1.00E407
1 OOE404
820E407
2 10E404
240E404
6 10E408

NA
C 10E)67 "~

NA
GSOCiOS

Is
Max>DC?

No

No
No
No
No
No

No

No

Yes
No
Yes
Yes
Yes
No
No
No
No
No
No
No
No

No

No

No
No
No
Yes
No
No

No
No

No

No

No
No
No
No
No
No
No
No
No
No
No

No~
No
No
No

No

Taco Tier 1
Construction
Worker Direct
Contact (DC)

Concentration

1.60E406
2.80E407
820E406
V20E+08
1.20E+08
1.00E408
1.00E+05
e.toEtoe
6.10E401
1.40E+04
1.70E405
1.70E404
1.70E+05
6.10E407
1.70E»06
4.08E402
2 10Ei03
4 10E+06
2.00E402

NA

620E40S
4.10E403
1 70E+07
120E404
8.20E+03
2 10E403
1.70E404
5.0E*06
3 10E+03
1 20E406
610E404
820E407
8.20E+07
1.70E+05

NA

7 50E+02
NA

B.70E403
6.10E401
1.00E*06
1.00E404
820E406
4 IOfc'403
5 20E405
6 10F408

NA
6 10^467

Tg~A
4 20E404

It
Max>DC7

No

No
No
No
No
No
No
No
No
No
No
No
No
No
No

No

No
No
No
No

No

No

No

No

No"

No

No
No
No
No
No

No

No

No
No
No
No
No

No
No
No
No
No
No
No
No
No

"~ No
No

COPC7

No
No
No
No
No
No

No

No

No
No

Yes
Yes
Yos
No
No
No
No
No
No
No

No

No

No

No
No
No

Yes
No
No
No

No

No

No

No

No
No

No
No
No
No
No
No
No
No
No
No
No""
No
No

Reason
<Tler 1
<Tier 1
<Tler 1
<Tler 1
< Her 1
<Tler 1
•cTTer 1
<Tterl
<BK

tTler 1
>DCind
>DCind
>DCInd

<Tier 1
<Tler 1
<Tier I
<Tler 1
<Tlerl
<Tlerl

EN
<Tler 1
<Tler 1
<Tler 1
<Tier 1
<Tler 1
<Tler 1

>DCind
<Tlerl
<Tierl
<Tierl
<Tler 1
<Tler 1
<Tler 1
<Tlerl

EN
<Tler 1

EN
<Tierl
<Tlor 1
<lierl
<Tier 1
<Tier 1
<Tier 1
<Tler 1
<Tiei 1

EN
<Tier

EN
<Tier 1

It
Avg>100x

DC?

No
No
No
No
No
No
No

No

No
No

No
No
No

No
No
No

No
No
No

No

No
No

No
"No

No

No
No
No

No
No
No

No
No

No

No

No

NO

No
No

No

No
No

No

No
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Suburlace Soil • Industrial TACO Screen
Transect4

ENSH International
Page 17o(28

Consllluent

lolalPCBs
Vanadium
Zinc

Units

U9/Vg

tng/kg
nig/kg

Number of
Samples
Analyzed

10
to
to

FDD

50%
100%

100%

Mean

1 83E+01
1.93E+01
5.81Et01

Maximum
Detected

Concentration
(Max)

5.39E«01
260E*01
190E+02

Essential
Nutrient
(EN)?

No
No

No

Subsurface Soil
Background (BK)

Concentration

NO
580E+01
641E*02

Is
Max>BK?

No

No

Pass
EN/BK?

No
Yes
Yes

Taco Tier 1
Industrial Direct

Contact (DC)
Concentration

100E403
t .40E+ 04
610E-.05

Is
Ma»DC?

No
No
No

Taco Tier 1
Construction
Worker Direct
Contact (DC)

Concentration

1.00Ei03
1 40E+03
6.10E»04

Is
Max>DC?

No
No
No

COPC?

No
No
No

Reason
<Tlerl
<Tlerl
<Tierl

Is
Avg>100x

DC?

No
No
No

I
Nl
O
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Subui(aco Soil - Industrial TACO Scroon
Transect 5

ENSR International
Page 18 of 28

Constituent

Total 2,3,7.8-TCDO TEO

2,4-DB
2-Bulanone (MEK)
Acetone
Aluminum
Arsenic
Barium

Benzene
Benzo(b)tluoianthene
?enzo{g.h.l)perylene
Beryllium
bls(2-Elhylhe)ryl|phthalale

Cadmium
Calcium
Chromium

Cobalt
Copper
Uibenzo(a.li)antluacono
Dl-ivoclytphlhalale
lndeno(1 .2.3-cd)pyreno
Iron

Lead
Magnesium

Manganese
MCPA

MCPP
Mercury

Molybdenum

Nickel
Potassium
Sodium
Toluene
Vanadium

Zinc

Units

ug/kg
ug/Vg
ug/kg
ug/kg

mo/Vg
mg/kg
mg/kg
ug/kg
ug/kg
ug/kg
nig/kg
ug/Vg
mg/kg

mg/kg

mg/kg
mg/kg

mo/kg
ug/Vg
ug/kg
ug/kg
mo/kg
mg/Vg

mg/kg
mg/kg

ug/kg
ug/kg

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

ug/kg
mg/kg
mo/Vg

Number of
Samples
Analyzed

2
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9

9

9

9

9

9

9

9

9
9

9

9
9

9

FOD

100%
11%

11%

11%

100%
100%
100%
11%

11%

11%

100%
56%

100%

100%

100%

100%
100%
11%
11%
11%

100%

100%

100%

100%

11%
22%

100%

89%

100%
100%

33%

11%

100%
100%

Mean

2.10E-05
4.96E400

1.30E+01
421E401

5.96E+03
4.91E400
1.70E+02
9.80E-01
750E+01
3.00E+01
3.73E-OI
987E401

2 24E.01
1.3BE404

1.20E401
5.03E+00
920E400
552E40I
9.B6E401
981E40i
1.10E<04

811E400
5.47E403

2.39E402

1.24E«03
1.49E403
2.43E-02

2.97E-01
1.39E401

1.23E403
8 23E401
1.80E400
1.8BE401
398E401

Maximum
Detected

Concentration
(Max)

3.50E-05
7.70E400

1.30E+01
1 40E.02

9.60E+03
8.40E400
2.10E402
980E-01

750E401
3.00E+01
5.80E-01
1 20E402

340E-01
1.90E404

2.00E401
6.10E400
1.60E401
945E401
1.18E402
i 13E402
1.SOE404

1 10E401
7.40E403
3 20F.402

2.30E*03
2.90E403
8.60E-02

450E-01
1 70E401
1 80E403
1 GOE402
1 80E400

2.60E401
560F401

Essential
Nutrient
(EN)?

No

No

No

No

No

No
No

No

No

No
No
No

No

Yes

No

NO

No
No
No
No

Yes
No

Yes
No
No
No
No
No
No
Yes
Yes
No
No
No

Subsurface Soil
Background (BK)

Concentration

1.3BE-03
NO
NO

1.10E401
2.03E404
1 74E401
3.73E402

ND

NO

680E401
1.27E400

ND

687E400
1 61Ei04

327E401
1.39E+01
1.55E402

ND
ND
ND

3.33E404

1 .42E+02
9.33E403

800E402
ND

473E403
581E-02
1 75E400
373E401

420E+03
353E402

ND

5 BOE«01
G41E+02

Is
Ma»BK?

No

Yes
No
No
No

No
No

No
Yes
No
No
No

No
No
No
No

No
Yes
No
No
No
No

No
No

Pass
EN/BK?

Yes
No
No
No
Yes
Yes
Yes
No
No
Yes
Yes
No
Yes
Yos
Yes
Yes
Yes
No
No
No
Yes
Yes
Yes
Yes
No
Yes
No
Yes
Yes
Yes
Yes
No
Yes
Yes

TacoTlerl
Industrial Direct

Contact (DC)
Concentration

1.00E400
7.00E406
2.80E+07
1.00E408

1.00E+05
300E400
1.40E405

1.50E+03
8.00E403
610E407

2.116*03
4.10E405
2.00E+03

NA
4.20E402
1.20E40S
820E404

8.00E+02
1 .OOE+07
8.00E403

NA

7.50E+02
NA

9.10E404

4.40E405
880E405

6.10E402
1.00E404
2.10E404

NA

NA

850E405
1.40E404
6.10E+05

Is
MaioDC?

No
No
No
No
No
Yes
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

No

No
No
No
No
No
No
No

No
No

No

No
No

Taco Tier I
Construction
Worker Direct
Contact (DC)

Concentration

1.00E400
700E406
280E407

1 OOEtOS
1 OOE405

6 10E401
1.40E404

2.10E+03
1.70E405
8.10E407
4 08E+02
4 10E406
2.00E402

NA

4 10E<03
1 20E404

820E+03
1.70E404
4 10E408
1 70E405

NA

7.50E402

NA

8.70E403

440E405
8.80E405

6.10E-401
1.00E404

4 IOE403
NA

NA

4 20E404

1 40E403
6.10E404

Is

Max>DC?

No

No

No

No

No

No

No
NO

No

No

No
No

No

No

No

No

No
No
No
No
No

No

No

No

No
No

No

No

No
No
No
No
No
No

COPC?

No
No
No
No
No
No
No
No
No
No
No
No
No

No

No

No
No

No
No
No
No

No

No

No

NO

No

No

No
No
No
No
No
No
No

Reason
•cTler 1
<Tler 1

<Tler 1
<Tler 1

<Tier 1
<BK

<Tler

<Tler
<Tler

<Tler
<Tier
<Tior 1

<Tier 1
EN

< lier 1

<Tler 1
<Tier 1
<Tler I
<Tier 1
<Tier i

EN

<Tler 1

EN

<Tler 1
<Tler 1
<Tler 1

<Tler 1
<Tier 1

<Tler 1
EN
EN

< fieri

<Tler 1
<Tler 1

Is
Avg>100i

DC?

No
No
No
No
No
No
No
No
No

No
No
No

No

No
No

No

No
No
No

No

NO
No

No

No

No

No

No

No
No
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Suburlacc Soil - Industrial TACO Screen
Transect G

ENSn International
Page 19 of 28

Constituent

Tolal 2.3.7.8-TCOD TEQ
2-Hexanone
Acenaphlhene
Acenaphlhylene
Acolone
Aluminum
Anthracene
Anllinony
Arsenic
tarlum
Jenzene

Oenzo(a)anthracene
tonzo(a)pyrene
Benzo(b)lluoranlheno
Benzo(9.h,l)poryteno
Benzo(k)tluoranlheiie
Beryllium
bls(2-Elhylhexyi)phlhalaie
Cadmium
Calcium
Caibazole
Chromium
Chrysene
Cobalt
Copper
dellfl-DHC
Dibei\20(a,h)antlnacoMo
)ibenzofuran
Endosultan sullale
:luornnlhcne
Fluorene
lndeno(1 ,2.3-cd)pyrene
Iron
.end

Magnesium
Manganese
MCPA
MCPP
Mercury
Molybdenum
Naphthalene
Nickel
Penlachlorophenol
Phenanthrene
Potassium
Pyrene
Sodium
Toluene
Toi.il RGBs

Units

uo/Kg
ug/kg
ug/Vg
ug/kg
lift/kg
mg/Vg
uo/kg
mg/Vg
mg/kg
mg/kg
ug/kg
ug/kg
ug/Vg
ug/kg
ug*g
ug/kg
me*g

ut»*9
mg/kg
mg/kg
U9*g
mg/Vg
ug/kg
mg/Vg
mg/Vg
ug/kg
no/kg
ug/Vg
ug/Vg
ug/kg
ug/kg
ug/kg
mg/kg
mg/kg

mg/Vg
mg/Vg
ug/kg
ug/kg
mg/Vg
mg/kg
ug/Vg
mg/kg
uo/kg
ug/kg
mn/Vg

I'S^S-
mg/kg

ug/Vg
uo/Vg

Number of
Samples
Analyzed

2
8
8
8
8
8
8
8
8
8
8
8
8
8

8
8

8

8

8

8

8

8

8

8
~ 8

8

8

8
8
8

8

8
8

8

8

8

8
8

8

8

8
8

8

8
8
8
8

8
B

FOD

100%
13%

25%
13%

13%

100%

38%

25%

100%
100%
13%

50%
25%

38%
13%

25%

100%

38%
100%

100%
25%

100%

50%
100%

100%

13%
25%

13%
25%

50%

25%

38%
100%

100%

100%

100%

13%
13%

75%

100%

25%
100%

25%
50%
100%

38%
38%

25%

13%

Mean

7B4E-04
350E400
100E+02
490E401
304E+01
7.90E403
1 26E+02
1.32E+00
6.20C+00
1 95E+02
2.77E+00
225E+02
1 85E402
1.93E402
1.88E+02
240El02

484E-01
1 25E402

5.54E-01
260E404

101E402
1 44E401
252E402
8.31E400
1 88E*01
1 40E-01
846E401
1.02E402
500E-01
4 97E402
9.39E401
(64C402
1.40E404

745E401
610E403
321E402

1.19E403
I.39E403
5 86E-02

6.06E-01
4 SOEtOt
1 71E+01
246E+02
3.82E402
1 43E403
459E402
1 b6E4U2

3~45E400
4 30CiOO

Maximum
Delected

Concentration
<M«x)

1.51E-03
350E400
160E402
4.90E-f01
4.00E401
I20E+04

360E+02
2.60E400

7.80E+00
2.20E402
300E400
9.40E402
8 80E»02

6.40E402
6.306+02
1.10E«03
630E-01

2.70E+02
9.60E01
640E*04

1 70E402
2.10E401
1.10E403
8.60E400

~3.50E401
1 40E-01
2 70E402
1 20K*02
580E-01
250E403
1.30E402
5.70E402
1.80E<04
240E402
690E403
4.00C402

1.40E403
3.00E403
1 90E-01
1 i6E400

4 90E401
240E»Ot
2S1F»02
1 90E403
200E403
230F.403
1MOE402
660E.OO

430E400

Essential
Nutrient

(EN)7

No
No

No

No

No

No

No

NO

No

No
No
No
No

No

No

No
No

No

No
Yes
No
No
No
No
No
No
No

No
No

No

No

No
Yes
No
Yes
No
No
No
No
No
No
No
No
No
Yes
No
Yes
No
No

Subsurface Soil
Background (BK)

Concentration

1 38E-03
NO
ND
ND

1 10E401
2.03E404

ND

240E400

1.74E401
3.73E402

ND
520E401

ND

ND
B.BOEtOI

ND

127E400
ND

6.87E400

1.G1E404

ND
327E401
840E+01

1 39E401
1 55ht02

ND

NO

NO
ND

8.40Et01
ND
ND

333E404
1 42E402
9 33E403
800E402

ND
473E403
561E-02
1 75E400

ND

373E401
NO

NO

4 2UU403
NO

353E402
NO

NO

Is
Max>BK?

Yes

-
Yes
No

Yes
No
No

Yes

Yes

No

No
Yes

No
Yes
No
No

YDS

No
Yes
No
No

No
Yes
No

No

No

No"

Pass
EN/BK7

No
No
No
No
No
Yes
No
No
Yes
Yes
No
No
No
No

No
No
Yes
No
Yes
Yes
No
Yes
No
Yes
Yes
No
No
No
No
No
No
No
Yes
No
Yes
Yes
No
Yes
No
Yes
No
Yes
No
No
Yes
No
Yes
No"

~ No

Taco Tier 1
Industrial Direct

Contact (DC)
Concentration

1 .OOE400
2.90E40B
I20E408
1 20E408
1.00E408
1 OOE405
6 10E408
820E402
300E400
1.40E+05
1.50E403
800E403
B.OOE402
800E403
6.10E407

7.80E404
2 11E403

4.10E405
2.00E403

NA

2.90E405
420E402

780E405
1.20E405
8 20E404

900E402
800E402
5.10E408
1 20E407
820E407
8 20E407
8 OOE403

NA

750E402
NA

9.10E404

4.40E405
880E405
6 10E402
1.00E404

8 20E407
2.10E404
240E404

6.10E408
NA

6 IOE407
NA

650E405
1 bOE403

Is
Ms»DC?

No
No
No

No

No

No

No

No

Yes
No
No
No
Yes
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

No
No

No
No

No

No

No

No
No

No

No

NO

No
No

No

No
No
No

No
' N o "

Taco Tier 1
Construction
Worker Direct
Contact (DC)

Concentration

1 OOE400
2.90E406
1 20E408
1.20E408
1 OOE408

1 OOE405
6.10E408

8 20E401
6.10E+01
1.40E404

2 10E403
1 70E405
1 70E404

1.70E405
6.10E407

1.70E408
4.08E402
4.10E406

200E402

NA

620E406

4.10E403
1.70E407
1.20E404

8 20E403
210E403
1 70E404
510E406
1 20E400
820E407
820E407
1 70E405

NA
750E<02

NA

8.70E«03

4.40E405
8.80E405
6.10E401
1 OOE404

8 20E406
4 10E.03
520E405
6 10E408

NA
6 IOE407

NA
420F.404"

t OOE403

Is
Max>DC?

No
No
No
No
No
No
No
No
No
No

No
No
No
No

No
No
No
No
No
No
No
No
No
No
No
No
No

No
No

No
No

No
No
No
No

No

No
No
No

No

No

No
No
No
No

No

No

No

No

COPC?

No
No
No

No
No

No

No

No

No
No

No
No
Yes
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

No
No

No
NO
No

No

•No

No

No
No

No

No
No

No
No
No

No

No

No

No

Reason
<Tier I
<Tler I
<Tler 1
<Tler
<Tlerl
<Tler 1
<Tler 1
<Tler 1
<BK

<Tler 1
<Tlerl
<Tlcr I

>DCind
<Tier 1
<Tler 1
<Tler
<Tlerl
<Tlerl
<Tler I

EN
<Tler 1
<Tler
<Tler
<Tler
<Tier
<Tler
<Tler
<Tier
<Tier 1
<Tier 1
<Tler 1
<Tierl

EN
<Tler 1

EN
<Tierl
<Tier 1
<Tier 1
<Tler
<Tlerl
<Tier 1
<Tlerl
<Tlerl
<Tler 1

EN
<Tler 1

EN
<Tleri
<Tieri

Is
Avg>100x

DC?

No
No
No
No
No
No
No
No
No
No
No
No
No
No

No
No
No
No
No

No
No
No
No

No

No

No
No
No
No

No
No

No

No

NO
No

No

NO

No
No

No
No

No

No
No
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Suhurlacc Soil - Industrial TACO Screen
Transect 6

International
Pago 20 ol 28

Constituent

Vanadium
Xylenes, Total
Zinc

Units

mp/Vg

!3*fl
mgfkg

Number ol
Samples
Analyzed

8
8
8

FOD

100%
13%
100%

Mean

238E40I
322EtOO
826E401

Maximum
Detected

Concentration
(Max)

330E40I
430E400
1.60E402

Essential
Nutrient
(EN)?

No
No
No

Subsurface Soil
Background (BK)

Concentration

SBOEtOI
ND

6.41E402

Is
Max>BK?

No

No

Pass
EN/BK?

Yes
No
Ye's

Taco Tier I
Induslrlsl Direct

Contact (DC)
Concentration

140E404
4.10E<05
6.10E405

Is
Max>DC?

No
No
No

Taco Tier 1
Conslrucllon
Worker Direct
Contact (DC)

Concentration

MOE+03
4.10E405
6 10E+04

Is
Max>DC?

No
No
No

COPC?

No
No
No

Reason
<Tler 1
< fieri
<Tler 1

Is
Avg>100x

DC?

No
No
No

I
NJ
Ul
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Suburlace Soil - Induslrlal TACO Screen
Trancocl7

tNSH Internalional
Page 21 of 28

Conitlluenl

Tolal 2,3.7.8-TCDD TEO
2-Bulanone (MEK)
4.4'-DDE
Acetone
Aluminum
Antimony
Aisenic
Barium
Jenzene
Benzo(a)anthracene
Benio(a)pyrene
8enzo(b)lluoranilicne
Benzo(g.h.l)perylene
3enzo(k)lliioranlhene
Beryllium
bls(2-Elhylhexyl)phlhalale
Cadmium
Caldum
Gaibon dlsulllde
Clllorobenzene
Chromium
Chrysene
Cobalt
Copper
oi-n-bulylphlhajate
Endosulfan sullate
-luoranlhone
Iron
Lead
Magnesium
Manganese
Mercury
Molybdenum
Nickel
Pentachlorophonol
Phenanthrene
Potassium
Pyrene
Sodium
Thallium
Toluene
Tolal PCBs
Vanadium
zinc"~ ' "

Until

ug/kg
ug/kg
ug/kg
ug/kg
mo/kg
mo/kg
mg/kg
mg/kg
ug*g
ug/Vg
"9/kg
ugfcg
ug/kg
ug/Xg
mgfcg
ugAg
mg/lcg
mg/fcg
ug/kg
ug*g
mg/kg
ug/Vg
mg/kg
mg/Vg
ug/kg
iin/Vg
ug/Vg
mg/kg
mg/kg
mg/kg
mgfkg
mg/Vg
mg/kg
mg/kg
ug/kg
uglig
mg/kg
ug/kg
nig/Xg
mg/kg
ug/kg
ug/kg
mg/kg
mg/kg

Number of
Simple!
Analyzed

1
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9

9
9

9

9

9

9

9

9
9

9
9

9

9

9

9

9
9

9

9

9

FOO

100%
22%

22%

33%
100%

22%

100%

100%

22%

22%
22%

22%

22%

11%

33%

78%

100%
100%

33%
22%
100%
22%
100%

100%
67%

22%

22%

100%

100%

100%

100%

89%
67%
100%

33%
22%

100%
11%

33%
11%

11%

11%

100%

166% "

Miin
2.00E-05
950E+00

1.02E400
8.78E+01
928E403
580E-01
599E400

2.10E402
2.96E400
3.65E+01
360E401
325E-.01

3.55E401

3.60Et01
4.33E-01
1.08E403
I.78E400
1 20E+04
4.19E+00
4 IDE tOO

3.35E401
4 55E+01
650E400
1.96E401
891E401
4.45E-01

795E+01
139E404

224E40I
5 87E+03

2 59E+02

6.20E02
493E-01
2.07E401
258E.02

365E.01
1.88E+03

6.00E«oi
1 18E«02
574R-01
349h*00

8.40E400

2.52E*01
379E«02

Maximum
Detected

Concentration
(Mix)

2 OOE-05
1 20E+01
1 70E«00
3.10E*02
2 20E«04
600E-OI
1 10E+01

2.90E+02
320E+00

3 70E*01
380E*Ot
3 70E+01
380E+01

3COE»01
1.20E*00
760E+03
790E.OO

1.70E«04
7,80EtOO
I.OOEtOI
130E+02
4 80E*OI

1 10E+01
G20E«01
1 20E<02
5.70E-01

8 10E*01
2.60E404

770E401
7 10E403

4.00E+02
290E01

78SE-01
4 20E401
3.01E402
420E»01
4.00E403
600E401
2.60E402
7 20E-01
S40E400

840E400
500E401
180E*03

Essential
Nutrient

(EN)?

No
No
No
No
No
No
No

No

No
No
No

No

No

No

No

No
No

Vas
No
No
No
No
No

No

No
No
No

Yes
No

Yes
No
No
No
No
No
No
Yes
No
Yes
No
No
No
NO

No

Subsurface Soil
Background (BK)

Concentration

1.38E-03
ND
NO

1.10E401
2.03E404
240E<00
1 74E401
373E+02

NO

5.20E401
ND
ND

680E»OI

NO
1.27E.OO

ND

6.87E400
161E+04

ND
ND

3.27E+01
840E+01
1 39E401
1.55Et02

ND

" NO

840E401
3.33E404

1 42E+02

933E403
BOOE402

561E02
1 75E400
3.73E401

ND

ND

420E403
ND

353E402
ND

ND

ND

580E401
641P402'

II
MaK>BK?

No

Yes

Yes
No
No
No

No

No

No

Yes
Yes

Yes
No
No
No

No
No

No
No
No
Yes
No
Yes

No

No

No
Yes

Pan
EN/BK?

Yes
No
No
No
No
Yes
Yes
Yes
No
Yes
No
No
Yes
No
Yes
No
No
Yei
No
No
No
Yes
Yes
Yes
No

" N o "
Yes
Yes
Yes
Yes
Yes
No
Yes
No
No
No
Yes
No
Yes
No
No
No
Yes
No

Taco Tier 1
Industrial Direct

Contact (DC)
Concentration

1.00E+00
2.80E407
1.70E404
1.00E+08
1.00E40S
820E+02

300E400
I.40E+05
1.50E*03
8.00E403
8.00E402
800E+03
6.10E407

"7.80E404
2.11Et03
4.10E+05
200E+03

NA

7.20E+05
2.10E405
4.20E402
780E405
1 20E405
8.20E404
2.30E406
1 20E407
8 20E407

NA

7.50E402
NA

9IOE+04

6.10E402
1.00E404
2.10E404
2.40E+04
6.10E408

NA
6 10E»07

NA

1.60E402
650E405

1.00E403
1.40E404

6.10E405

ll
Mlx>DC?

No
No

No
No

No
No
Yes
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

No

No
No

No

No

No

No

No

No
No

No

No

No
No
No

No
No

No

No

NO

No

Taco Tier 1
Conatrucllon
Worker Direct
Contact (DC)

Concentration

100E400
260E407
370E405
1 OOE+08
1 OOE*05

820E401
6 10E401
1 40E+04
2 10E+03

1 70E405
1 70E404
1 70E405
6.10Et07

1.70E406
4 06E402
4.10E408
2.00E402

NA

900E*03
1.30E403
4 IOE403
1 70E407
1 20E404

820E+03
2 30E406
1 20Et06
820E+07

NA

7.50E402

NA

8 70E403

6.10E401
1 OOE404
4 10E403
5 20F.405
C 10E406

NA
6 10E»07

NA
1 60t402

420E404
1 OOE403

140E+03
610E404

Is
M»X>DC?

No

No
No

No

No
No
No

No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

" No
No

No

No

No

No

No

No
No
No

No

No
No
No

No
No

No

No

No

No

COPC?

No
No
No
No
No
No
No
No

No

No
No

No
No

No

No
No

No
No

No
No
No
No
No

No

No
No

No

No

No

No

No

No

No
No

No

No
No
No

No
No

No

No

No

No

Reaion
<Tler 1
<Tler 1
<Tler 1
<Tler 1
cTler 1
<Tler 1
<BK

<Tk»r
<Tler
•cTler
<Tler
cTler
<Tler
ctierl
<Tler 1
•cTlerl
<Tterl

EN
<Tler 1
<Tier 1
<Tlerl
<Tler 1
<Tier
<Tier
<Tler
<Tier
<Tler

EN
<Tier

EN
cTier 1
<Tier 1
<Tler 1
<Tlor 1
<Tler
<Tler

EN
<Tlor

EN
<Tierl
<Tiei 1
<Tler 1
<Tler 1
<Tier

ll
Avg>100x

DC?

No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

No
No
..

No
No
No
No
No
No
No "~
No
No

No

No
No
No

No
No

No

No

No
No

No

No
No
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Surface Soil Industrial TACO Screen

Fill Area Q

CNSn International
Page 22 of 28

Const lluent

Tolal 2,3,7.8-TCDD TEO

4.4'-ODT
Alpha Chlordane
Aluminum
Antimony

Arsenic
Barium

Beryllium
Cadmium
Calcium

Chromium

Cobalt
Copper
della-BHC
Dteldrln

Endosullan 1
Endosullan II

Endosullan sullalo
Endrin
Endtin aldehyde

Endrin kelone
Qamma Chlordane

Heplachlor epoxkle

Iron
Lead
Magnesium
Manganese
Mercury
Melhoxychlor
Molybdenum

Nickel
Potassium
Tolal PCBs
Vanadium

Zinc

Units

up/kg

ug/kg
uoAg
mo/kg
mg/kg
mg/kg
mg/kg

mgykg

mg/kg

mo/kg
mg/kg
mg/kg

mg/kg

ug/kg
ug/Vg
ug/kg
ug/kg

ug/kg
uoAg
ug/kg
ug/kg

u»*g
ugfcg
mg/kg
mg/kg
mo/kg
mg/Xg
mgiVg
ugfcg
mo/kg

mo/kg
mg/kg
ua/kg
mg/kg

mg/kg.

Number ol
Samples
Analyzed

4
4

4
4
4

4

4

4

4

4

4

4
4
4

4
4
4

4
4

4

4

4

4

4

4
4
4
4
4

4

4
4

4

4

4

FDD

100%

75%

50%
100%
50%

100%

100%

100%

100%

100%

100%

100%
100%
75%

25%

25%
25%
50%
50%
50%

50%

75%

25%

100%

100%
100%

100%
100%

25%

100%

100%

100%

50%

100%

100%

Mean

305E-03
1.15E-01
1.90E-01
1.30E+04
685E-01

7.19E+00
1.17E»02
569E-01

2.60E-01
9.73E*03

1.93E*01
7.33E«00
1.83E402
I.03E-01
0.20E-02
2.20E-01
340E-OI
1 50F-01
1.4BE-01
395E-01
9.10E-01

2.02E-01

2.20E-01
1.84E«04
1 36E+01

4.09E+03
5.44E+02
2.45E-02
9.40E-01
5.19E-01
1.89E401
1.45E403
I.SlEtOI
3 58E+01
609E*01

Maximum
Detected

Concentration
(Ma.)

8.35E-03
1 60E-01

2.60E-01
1.50E404

7.20E-01
8.05E+00
I.40E402

6.40E-01
3.90E-01
1.40E+04
2.20E+01
860E.OO

290E+02
1 B2E-01
620E-02
2.20E-01
3.40E-01
1 80E-01
1.55E-01
8.70E-01
1 03E+00

3.10E-01

220E-01
2.00E+04

1.60E401
495E403
7.40E+02
2 90E-02
9.40E-01
7.80E-01

2 15E401
1 70E«03
4.65E>01
400E.01

695E40I

Essential
Nutrient
(EN)?

No
No
No
No
No
No

No

No

No

Yes
No
No
No
No
No

No
No
No
No
No

No

No

No

Yes
No
Yes
No
No
No
No
No
Yes
No
No
No

Surface Soil
Background (BK)

Concentration

1.24E-01
1 41E401

NO
2.54E404

3.80E400
1.91Et01
363E+02

1.51E+00
8.65EtOO
335E*04

3 93E+01
1.55E+01
209E+02

ND
NO
NO

ND
NO
ND
ND

ND

ND

ND

380Et04
1 85E+02

1 72E+04
8.83E*02
1 77E-01

ND

202E+00
427E+01

4 73E*03
Seo notes
690E+01

8 08E«02

Is
Ma»BK7

No
No

No
No
No
No
No
No
No
No

No

Yes

No
No
No
No
No

No
No
No

No
No

Pass
EN/BK7

Yes
Yes
No
Yes
Yes
Yes
Yos
Yes
Yes
Yes
Yos
Yes
No
No
No
No

No
No
No

No

No

No

No

Yes
Yes
Yes
Yes
Yes
No
Yes
Yes
Yes
No
Yes
Yes

Taco Tier 1
Industrial Direct

Contact (DC)
Concentration

1 0OE+00

1.70Et04
400E«03
100E*05

820E+02
3.00E+00
1 40E<05

2.11E+03
200E+03

NA

4.20E+02
1 20E405
820E+04
900K+02
400E+02
1 20E+07
1 20E+07
1 20E+07
610E+05
8 10Et05

6 tOEtOS
400E+03

COOE+02

NA

7.50Ei02
NA

9.10E-f04
6.10E«02
1.00E+07
1 OOE«04
2 10E*04

NA
100E.03
1 40E-.04

S.IOE-tOS

Is

Max>DC7

No
No
No
No
No
Yes
No
No
No
No
No
No
No
No
No
No
No
No
No
No

No

No
No
No
No
No
No
No
No

No

No

No
No

No

No

Taco Tier 1
Construction
Worker Direct
Contact (DC)

Concentration

1 OOE+OO

1.00E+05
120E+04
t.OOE.05
8.20E*01
6.10E+01
t 40E*04

4.08Et02
2.00E402

NA
4.10E403
1 20Ei04

820E*03
2.10E+03
3 10E403
1.20E408
1 20Et06
1.20E408
6.10E404
6.10E404
610E404
120E404

2.70E*03
NA

750E402
NA

870E+03
6.10E401
1 OOE+06
1 OOE+04
410E403

NA

1.00E403
1 40E403
6.10E404

Is
Max>DC7

No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

No
No

No
NO
No
No

No

No

No
No
No
No
No
No

No

NO

No

No
No
No

COPC7

No
No
No
No
No
No
No
No
No
No
No
No
No
No

No
No
No

No
No
No
No

No

No
No
No
No
No
No
No

No
NO

No

No
No
No

Reason
<Tterl
<Tler I

<Tier I
<Tler 1
<Tler 1
<BK

<Tler 1

<Tior 1

<Tler 1
EN

< Fieri

<Tler 1
<Tier 1
<Tierl
<Tior 1
< Fieri

<Tier 1
<Tlerl
<7lerl
<Tier 1
<Tlerl
<Tler 1

<Tler 1
EN

<Tierl
EN

<Tlerl
<Tler 1
<Tler 1
<Tier 1
<Tlerl

EN
<Tior 1
<Tlerl

<Tler 1

Is
Avg>100x

DC?

No
No
No
No
No
No
No
No
No

No
No

No
No
No

No
No
No
No
No

No

No

No

No

No
No
No

No

No

No

No

No

I
NJ
U1
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Surface Soil Industrial TACO Screen
Fill Area H

ENSR International
Page 23 ol 28

Conitltuent

Total 2.3.7.8-TCDD TEQ
2.4-OB
2-Hoxanone
4.4--DDE
4.4'.DDT
Aldrin
Aluminum
Antimony

Arsenic
Barium
Benzofajanihiaccno
)enzo(a)pyreno
Benzo(b)lluoriinlhcno
Oonzotg.h.Oporylcne
Ben7o(k)lluoianlhene
3oryKium
bil(2.Elhylhexyl)phlrialate
Cadmium
Calcium
Carbon rJrsulllot)
Chromium
Chryseno
Cobalt
Copper
Endosullan II
Endrin kelono
Fluoranlheno
Qamma Chloidano
Hoptachlor
Heptaclilor epoxiuo
ndono(1 ,2.3-cd)pyrrjne
Iron

Load
Magnesium
Manganeso
Mercury
Melhoxychior
Molybdenum
Nickol
r'ontachlOfODhonol
Phenanthrono
Potassium

Pyrcne
Solonium
Silvor
Sodium
Telrachto/oeihonc
Thallium
Total PCBs
Vanadium
Zinc

Unlit
ugAg
uoAfl
ug/kg
uo/kg
ugAg
.UO/V9

mg*g
moAg
mg*9
mgAg
uo/kp.
ugAg
ugAp
"0*0
ug/kg
mgAg

ug*g
mgfcg
">g*g
"5*8
mpAg_

uo/kg
mg*g
rngAg
ug/Vg

ugAg
ug/kj
ug(kg
ug*g
ug/kg
uoAs
mgfcg
mg*o

moAo

mg/kg
mgAo
ugAg
moAj

mg*g
ug/kg
ug*g
mg/kg
ug*g
nioAg
mg*g
mg/kg

ug/Vg
mg*g

ug*g_

n>oAO
moAg

Number of
Samples
Analyzed

4
4
4
4
4
4
<
4
4
4
4
4
4
it
4
4
4

4

4

4

4
4
4

4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4

FOD

100%
50%
25%
75%
75%
50%
100%
100%
100%
100%
75%
75%
75%
25%
75%
100%
50%
100%
100%
25%
100%
75%
100%
100%
25%
75%
75%

50%
25%
75%
50%
100%
100%
100%
100%
100%
50%
100%
100%
25%
25%
100%
75%
75%
75%

" ~Vou%
25%
25%
75%
100%
100%

Mean
533E01
674E400
570E.OO

344E401
451E.01
82IE.OO
795E«03
157E400
2 28E.OI
1 12E.02
104E402
993E.01
1 13E.O?
1 6IE.02
968E«OI

1 52E<00
t 04E<02
9.03E400
t 76E.CW

342E400
I.95£i01
1 58E.02
100E.OI

375E.02
357E.OO
250E.01
1 70E<02
1 47C.01
1 28E.OO
1 64E(OI

918E.OI
1 63E.04

1 46Ei02
202E.03
437E402
2 B4E-Ot

454EiOI

4.95CtOO
340EiOI
232E.02

963E«OI
1 10E(03
I58E.02
t 5BF.OO
1 39E .00
246EI02
C73E.OO
tOIEtOO

660E>02

300E.OI
1 28E/03

Maximum
Delected

Concentration
(Mai)

1 29E<00
9 70E.OO
570E.OO
eeoEtot
1 IOE<02
2 IDE. 01
t40Ei04
230E<00
640E.OI
1 20E.02

130Ei02
1 40E<02
1 40E<02
370E.02
I.30E<02
380E.OO
1 20E.02
2 20E«01
4 20E<04
430E.OO
230E.01
300E»02
200E<OI
460E*02
7 20E400
820E.OI
2 40E«02
300E.01
200E<00
4 40E<OI
100Ei02
1 eOE<04
230E»02

250E>K)
720E.02

7 70E 01
t 30E<02
1 lOEtOI

7.00E.OI
241E402
1 10E.02
1 60E»03
1 90E.02
470E.OO
270E400
390E402

1 70E40I
2 50E.OO

1 52E403
450E»OI
360E»03

Enenllal
Nutrient
(EN)?

No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
Yes
No
No
No
No
No
No
No
No
No
No
No
No
Yes
No
Yos
No
No
No
No
No
No
No
Yes
No
No
No
Yes
No
No
No
No
No

Surlace Soil
Background (BK)

Concentration

I24E01
ND

330E401
1 6IE.OI
141E.01

ND
234E<04
380E.OO
191E.OI
363E.02
240E402
t 87E.02
1 79Ei02
1 27Ei02
206E.02
1 SIEiOO

322E402
865E400
335E.04

ND
3.93E.01
273E402
155E.OI
209E.02

ND
ND

502E402
ND
ND
ND
ND

380E.04
1 85E.02
1 72Ei04
883fc.02

1 77E 01
ND

202E.OO
42/E.01

See noios
335E.02

473E403
4 35E402

ND
1 35E400
577E402

ND
NO

Soo nolos
690E40I
808E402

li
Ma»BK?

Yes

No
Yes
Yes

No
No
Yes
No
No
No
No
Yes
No
Yes
No
Yes
Yes

No
Yes
Yes
Yes

No

No

YOS

No
No
Yos

Yes
Yes

No
No
No

Yos
No

No
Yos

Paia
ENTBK7

No
No
Yes
No
No
No
Y88

Yes
No
Yes
Yes
Yos
Yos
No
Yos
No
Yes
No
Yes
No
Yos
No
No
No
No
No
Yos
No
No
No
No
Yes
No
Yes
Yes
No
No
No
No
No
Yes
Yes
Yes
No
No
Yos
No
No
No
Yes
No

TacoTlerl
Induilrlal Direct

Contact (DC)
Concentration

1 OOE.OO
700E«08
290E.09
t 70E.CM

1 70E«04
300E.02
IOOE.05
820E*OS

300E»00
t 40E405
800E.03
800E.02
800Ei03
610Ei07
780E.CM

2 I1E403
4 IOE«OS
200E»03

NA
720E.05
420E.02

7.80E405
t 20E.05
820E404
1 20E.07
6 IDE. 05
820E.07
400E.03
1 OOE<03
600E402
800F.403

NA
750Ei02

NA
9 10E404
6 IDE. 02
IOOE407
100E.04

2IOE404
240E404

610E408
NA

6 IOE<0/
1 OOE.tM
100E.01

NA
200E<04

160E402
IOOE.03
i 40E404
6 IOE.05

It
Ma»DC?

Yes
No
No
No
No
No
No
No
Yes
No
No
No
No

No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
Nu
No
No
No
Nu
No
No
No
No
NO
No
No
No
No
No
No
No
No
No
YOS
No
No

raco Tier 1
Construction
Worker Direct
Contact (DC)

Concentration

t.OOE.OO
700E«06
290E.06
3 70E.05

1 OOE<05
6 10E403
IOOE.05
820E.OI
610E.01
l.40Et04
1 70Et05
1 70E.O-1
1 70E.05
6 IOE407
1 70F.406
408E402
4 10E406
2.00E402

NA
900E*03
4 10E403
1 70E407
120E.04

B20E403
120E40B
6 10E404
820E.07
1 20E.04

1 60E404
270E403
i 70E405

NA
7 50E402

NA
8 rOE<03
610E401
100E.06

1.00E404

4 !OE«03
520E405
810E408

NA
6 IOE«07
1 OOE.03

100E403
NA

280E«04

I60E»02
IOOE403

1 40E403
610E<04

It
Mt»DC?

Yes
No
No
No
No
No
No
No
Yes
No
No
No
No
No
No

No

No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
NO
No
No
Yes
No
No

COPC7

Yes
No
No
No
NO
No
No
No
Yes
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No j
No
No
No
No
No
Yes

" No"
No

Reason
>Iier 1

<Tierl
<Tior 1
<Tierl
cTlerl
<Tler 1
<Tier 1
<lierl

>Tier 1
<Tlor 1
<Tier 1
<Tierl
<Tlcr1
<Tlci 1
.licr!

<Ticrl
<Tier 1
<Tierl

EN
<Tlei 1
<Tier 1
<Tlorl
<T.er 1

<Tlei 1
<Tior 1

<Tierl
.-Tier 1
<Tlerl
<Tiei 1
.Tieil
.Ticrl

EN
<Tier 1

EN
<Ticr l
<Tier 1
<Tier 1

<Tier l
<Tierl
<Ticrl
<Tiorl

EN
<Tierl
.Ticil
<Tior 1

EN
<Tier 1
<Tior 1

>Tierl
<tler 1
<Ticr 1

It
Avg>iOOi

DC?

No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

No
No
No
No
No
No
No
No
No
No
No
No

No

No
No
No
No
No
No
No

No
No
No

No
No
No
No
No
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Surface Soil Industrial TACO Scrooii
Fill Area I

ENSR International
Page 24 of 28

Constituent

t ,2,4-Trlchlorobenzene
t ,4-Dlchlorobenzene
Total 2,3,7,8-TCDD TEQ
2,4-DB
2.4-Dichlorophenol
2-Nitroanlline
4,4'-DDD
4,4'-DDE
4.4'-DDT

4-Chloroaniline
Atdtin

Alpha Chlordane
Aluminum
Anlhraceno

Antimony
Arsenic
3ariuin
3enzo(a)anlluacene
Beii20(a)pyiene
rlcnzo(b)fluoianlhenc

Benzo(g.h.l)perytene
Benzo(k)fluoianlhene

Beryllium
bl3(2-Elhythexyl)phlhalale

Cadmium
Calcium

Carbazote
Chromium
Chrysene
Cobalt

Copper
Olbeiizo(a,h)anlliraccne
Dibenzoluran
Olelddn

Ol-n-bulylphlhalalo
Endosulfan 1
Endosullan II
EndosuKnn sullale
Endiln

Endrln aldehyde
Endiln kelone

Fluoranlhene
Fluorene
Qamma Chlordane
Hoplachlor
1 leplachlot cpoxide
Hexachtorobenzono
lndeno(1 2.3 cd)pyrene
lion

Unlit

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

ug/kg
ug/kg

ug/kg
mg/kg
ug/kg
mg/kg
mg/kg
mg/kg
uo/kg
no/kg
ug/kg

uo/kg

uo/kg
mo/kg

ug/kg
ing/kg
mg/kg

ug/kg
mg/kg
ug/kg
mg/kg

mo/kg

. "9*9 ...
ug/kg
ug/kg

ug/kg
ug/kg

iioAg
ug/kg

ug/kg
ug/kg

ug/kg
ug/kg
ug/kg
uo/kg

uo/kg
ug/kg

uo/kg
eg/kg
ing/kg

Number ol
Samples
Analyzed

4
4

4

4

4

4

3
3

3
4
3

3

4

4

4
4

4
4
4
4

4

4

4

4

4

4

4

4
4

4

4

4
4

3
4

3
3

3

3

3

3
4
4

3
3
3
4

4
4

FOD

25%

25%

too%
25%

25%

25%

100%
100%

67%

50%

100%

33%

100%

50%

100%
100%

100%
75%
75%
75%

75%
75%

100%

25%

100%
100%

25%
100%
75%
100%

100%

50%
25%

100%

25%
100%
100%

33%

100%
100%

100%

100%
25%

100%
67%
100%
25%
50%
100%

Mean

1.11E402

4.60E*01
3.34E400
1.27E*01
8.20E+01

1 60E+02
6.69E«01
1.03E402

1.57E+02
4.64E+03
8.48E40I

2.65E400
5.64E403
236Et02
6.06E+00
7.79E400
281E402
653E402
829E402
8 14E»02

486E402
3.10Et02

910E-01

8.75E»01
1.12E401
1 R7F405
1.48E+02
333E+01
662E.02

1 21E401

6.66E403
1.23E402
9 25E401
7.04Et01

520E*01
888E401
206E402
8.65E400

8.22Et01
5.15E402
2 42E+02

1.66t403
1.25E402
I.32E402
2.48E+OI
485EiOI
S48E«OI
484Et02
1 08E«04

Maximum
Delected

Concentration
(Max)

1 .80E*02

4.60E+01
t 27Et01
2.91 Et 01

B20E+01
1.80E+02
2.00E«02
300E*02
460E+02

1.80E+04
2.50E+02
265EtOO

800E«03
7.30E+02
B.40E*00
1.20E«01
7406*02
220E*03
220E+03
280E*03
160E+03
960E*02

1 70E+00

8.75E«01
3.10E+01

2 35E*05
3.20E+02
650E+01
220E+03

3 30E*01
1 30E+04
360E.02
1 OOEt02
200E+02

520Et01
260E)02
600E*02

B.eOEtOO
2.40E+02
1.50E«03

7.00E+02
600L+03
2.30E«02
3.80E«02
690E«01
1 40E<02
1 10E*02
1 60E+03
1 60EiO4

Essential
Nutrient
(EN)?

No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

No
No

No
No
No
No

No
No
No
No
Yes
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

No
No
Yes

Surface Soil
Background (BK)

Concentration

NO
NO

1 24E-01
NO
ND
NO

ND

1 81Et01
1 41E+01

ND

ND
NO

254E*04
t 60E*02
380E+00
1 91E+01
363E*02
240E*02
1 87E+02
1 79E+02
1.27E«02

2 08E402

1 51E400

322E+02
865E*00
335Et04
640E»01
393E.01
273E+02

1 55E+01
209Et02

ND
ND "

ND

3.12E+02
ND

ND
ND

ND

ND

ND

S.02C<02
ND
ND
ND
ND
ND
ND

380E.04

Is
Ma»BK?

Yes

Yes
Yes

No
Yes
Yes
No
Yes
Yes
Yes
Yes
Yes
Yes
Yes
No
Yes
Yos
Yes
Yes
Yes
Yes
Yes

-—;-;-

No

Yes

No

Pass
EN/BK?

No
No
No
No
No
No
No
No
No
No
No
No
Yes
No
No
Yes
No
No
No
No
No

No
No
Yes
No
Yes
No
No
No
No
No
No

"No
No
Yes
No
No
No
No
No
No
No
No
No
No
No
No
No
Yes

Taco Tier 1

Industrial Direct
Contact (DC)

Concentration

320E+06
1.70E«07

1.00E+00
7.00E+06
6 10E+06

5.00E<04
2.40E»04
1.70Et04
1.70E*04

8 20E+06
3.00E)02

400E»03
I.OOEtOS
610E»08
B20E.02
3.00E400
1.40E.05
800E.03
8 OOE+02
600E+03

6 10E»07
780E404

2 11E403

4.10E405

2.00E403
NA

290E405
420E402
780E405
1 20E405
8 20E404

800E402
5 10E408
400E402

2.30E406
1.20E.07
1 20R407
1 20E407

6.10E405
8 10E»05

6 10E405
820E407
8.ZOE407
4.00E403
1 OOE403
0 OOE402
1 80E403
8 OOE403

NA

Is

Max>DC?

No

No

Yes
No
No
No
No
No
No
No
No
No
No
No
No
Yes
No
No
Yes
No
No
No

No
No
No
No
No
No
No

No
No
No

No

No

No
No

No

No

No

No

No
No
No
No
No
No
No
No
No

Taco Tier 1

Construction
Worker Direct
Contact (DC)

Concentration

920E405

3.40E+05
1.00E400
7.00E408

6.10E405
5.00E404
5.20E405
3.70E405
100E+05
8.20E405

6.10E403
1.20E404

1.00E405
8.10E408
820E.01

6.10E401
1.40E404
1 70E405
1.70E+04
1.70E405
8.10E407

1.70E406
408E+02

4.10E406
2.00E402

NA
620E408
4.10E403
1.70E407
1 20E+04
820E»03
1.70E404

5.IOE406
310E+03
230E+06

1.20Et08
1 20E406
1 20E+06
8.10E404

6 10E+04
610E404
8.20E407
820E»07
1 20E404
1.60E.04
2.70E403
260E.03
1.70E405

NA

IS
MaK>DC?

No

No
Yes
No
No
No

No
No
No
No
No
No
No
No
No

No
No
No

No
No

No

No
No

No

No

No
No

No

No

No
Yes
No
No
No

No

No

No
No
No

No

No
No

No
No
No
No
No

No
No

COPC?

No

No

Yes
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
Yes
No
No
No
No
No
No
No
No
No
No
No
Yes
No

~No
No
No
No
No
No
No
No
No

No
No
No
No
No
No
No
No

Reason
<Tler I
<Tier 1

>Tler 1
<Tlarl
<Tiei 1

<Tier 1
<Tler 1
<Tler 1
<Tler 1

<Tler 1
<Tiei 1

<Tie> 1
<Tler 1

<Tierl
<7ierl
<BK

<Tier 1
<TICf 1

>DCind
•:Tiei 1

<Tlei 1
<Tler 1

<Tlei 1
<Tlcr 1

<Tler 1
EN

<Tier 1
cTlerl
<Tiei 1
<Tlci 1

>DCcw

<Tiei 1
<Tiei 1
<Tler 1
cTier 1

<Tled
<Tioi 1
<Tier 1

<Tier 1
<Tiei 1
<Tier 1
<Tlor 1
<Tier
<Tiei
<Tiei
<Tier
<Tioi
<Tier

EN

Is
Avg>100x

DC?

No
No
No
No
No

No
No
No
No
No
No
No
No

No
No

No
No
No

No

No

No

No

No

NO

No

No

No
No

No

No

No
No
No

No

No
No
No

No

No
No

No

No
No
No
No
No

No
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Sutlaco Soil Industrial TACO Screen
Fill Aica I

ENSR International
Page 25 of 28

Continuant

Lead
Magnesium
Manganese
Mercury
Mclhoxychlor
Molybdenum
Nickel
Penlaclilocophenol
Phenanlhrene
Potassium
Pyrono
Selenium
Silver
Sodium
Toluene
Total PCBs
Vanadium
Zinc

Unlit

mgfkg
mg/ko
mg/kg
mg/kg
ug/kg
mg/kg
mg/Vg
ug/kg
ug/kg
mo/kg
119*9
nirj/kg
rngfkg
mgfkg
ugfcg

"9*0
mgftg
mg/kg

Number of
Simple!
Analyzed

4
4

4

4

3

4

4
4
4
4

4

4

4
4
4

4

4
4

FOD

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

75%

100%

100%

25%
75%
100%

100%

Mean

695E+02
124E404
2.03E402
6.04E-01
1 03E403
5.86E+00
354E401
6.34E402
880E.02
1 24E403
1.35E*03
1.10E+00
8.71E400
635E402
2.89E400
313E+04
1.87E401
1.43E403

Maximum
Delected

Concentration
(Max)

150E403
1.90E+04
3.00Ei02
200EtOO
300Et03
eSOEtOO
6.50E+01
I.65E+03
330E+03
1.50E*03
4.70E+03
100E+00
IQOEtOI
870E«02
330E+00
1.2tE«05
2.60E+01
2.80E403

Eaeentlal
Nutrient

(EN)?

No

Yes
No
No
No
No
No
No
No
Yes
No
No
No

Yes
No
No
No
No

Surface Soil
Background (BK)

Concentration

185Et02
1.72E«04
883E+02
1 77E-01

NO
202E400
427E*01
See notes
3.35E+02
473E403
435E+02

NO

1.35E*00
5.77E*02

NO
See notes
6,90E*01
B.08E+02

la
Max>BK?

Yes
Yes
No
Yes

Yes
Yes

Yes
No
Yes

Yes
Yes

No
Yes

Pats
EN/BK?

No
Yes
Yes
No
No
No
No
No
No
Yes
No
No
No
Yes
No
No
Yes
No

Taco Tier 1
Industrial Direct

Contact (DC)
Concentration

750E+02
NA

9.10E+04
8 10E*02
1.00Et07
100E+04
210Et04
2.40E-t04
6.10E+08

NA
6.10Et07
1.00E404
VOOE+04

NA
6.50E+05
100E+03
1,40E*04
6.10E+05

IS
Ma»DC?

Yes
No
No
No
No
No
No
No
No
No
No
No
No
No
No
Yes
No
No

Taco Tier 1
Construction
Worker Direct
Contact (DC)

Concentration

750E+02
NA

870E+03
6 10E+OI
1.00E+06
1 OOE.04
4 10E*03
520E+05
6.10Ei08

NA

6.10E*07
1.00E*03
1.00E+03

NA
4.20E404
1.00E403
1.40E+03
8.10E+04

Is
Max>DC?

Yes
No
No
No
No
No
No
No
No
No
No
No
No
No
No
Yes
No
No

COPC?

No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
Yes
No
No

Reason
Avg<Tler 1

EN
<Tk>rl
<Tk)rl
<Ttet 1
•cTler 1
<Tlerl
<Tler 1
<Tler 1

EN
<Tior 1
<Tterl
cTler 1

"EN
<Tler 1

>Tler 1
<Tior 1
<Tler 1

Is
Avg>100«

DC?

No

No
No
No
No
No
No
No

No
No
No

No
No
No
No

I
NJ
CO
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Surface Soil Induslrlal TACO Screen
Fill Area L

ENSP International
Page 26 of 28

Constituent

Tolal2,3.7,8-TCDDTEQ

2-Melhylnaphlhalene
4.4'-DDE
4.4'-DDT
Acenaphlhene
Aldiln
Aluminum
Anthracene
Antimony
Arsenic
Barium
•)enzo(a)anlhraconn
Denzo(a)pyrene
Bon20(b)fluoianlhene
Benzo(g,h,l)perylono
Benzo(tc)fluoranlhene
Beryllium
beta-BHC
bls(2-Etl>ylhexyl)phlhalale
Cadmium
Calcium
Carbazole
Chromium
Chrysene
Cobalt
Copper
Cyanide. Total
Dibenzo(a,h)anthracene
Dibenzofuran
Dleldrln
Endrin ketono
Fluoranlhene
Fluorene
Gamma Chlordane
Heplachlor epoxlde
lndeno(1,2.3cd)pyrene
Iron
Lead
Magnesium
Manganese
Mercury
Melhoxyclilor
Molybdenum
Naphthalene
Nickel
Penlachlorophenol
Phenanlhrene
Poiassluiii
Pyrcnc

Unlls

uoAg
ug/kg
ug/kg
ug/kg
ug/xg
ug/kg
mg/kg
up/kg
mg/kg

mpAg
mg/kg
ug/kg
tig/kg
ug/kg
ug/kg
ug/kg
mg/kg
ug/kg
ugfcg
nig/Vg
mg/kg
ugftg
ing/kg
ug/kg
mo/kg
mgyVg
mg/kg
ugfcg
ug/kg
ug/kg
ug/kg
ug/kg
ug/Vg
ug/kg
no/kg
ug/kg
mg/kg
nig/kg
mg/kg
mg/kg
mg/kg
ug-kg
inn*fl . ..
ug/kg
mg/Vg
ug/kg
ug/kg
nig/kg
ug/ko

Number of
Samples
Analyzed

4
4
4

4
4
4

4

4

4

4

4
4

4

4

4

4

4

4
4
4
4

4
4

4

4

4

4

4
4

4

4

4

4
4
4

4

4

4
4

4

4

4
4
4

4
4
4
^ ~"
4

FOD

100%

25%

75%
25%
50%
25%
100%

75%

100%

100%

100%

75%
75%

75%

75%

75%

100%

25%
50%
100%
100%
75%

100%

75%

100%

100%

25%
50%

25%

25%

75%
75%

50%
75%
75%

75%

100%

100%

100%

100%

100%
50%
100%

25%

100%

25%
75%
100%
70%

Mean

3.60E-01
1.04E+02
1.10E+01
895E400
481E402
3 83E400
5.75E+03
1.05E+03
3.28E400

3.33E+01
1.71E402

2.56E403
2 30E403
2.19E+03

1,33E«03
2.29E403
148E400
1 .66E+00
1.90E402
5.60E+00
200E+04

4.80E+02
4.53E»01
264E403
1 38E+01
1 76E+03

6.05E-01
4.55E402
2 56E<02

783E400
1.23E+01
577E403
4.21E402
1.15E401
5.85E400
1.58E403
2 30E404

3.G9E402
249E.03
351E402

3.22E-01
2.83E401
1.45E401
1.40E402
4.68E401
2 38E402
362E403
1 09E403
4271T403

Maximum
Delected

Concentration
(Max)

8.21E-01
1.40E+02
200E401
160E401
1.60E403
550E400
7.60E+03
3.60E403

540E400

370E+OI
2.50E402
780E403
700E403
660E403

3.80E403
6.80E403

160E400
3.70E400
3 10E402
1.00E401
Z 90E404

150E403
7.90E401
7 80E403
1 70E*01
4.70E+03

1.60E+00
1 30E403
750E402
1 20E+01
2.80E401
1.80E404

1 40E403
2 10E401

9.20E400
4.80E403
3 20E404

9.40E402
4.20E403
B.50E402

5 60E-01
4.60E401
230E401
3.20E402
550E401
2 40E402
1 20E404
1 70F403
1 30P.404

E»enllal
Nulrlent
(EN)?

No
No
No
No
No
No
No
No
No
No
No
No

No
No

No

No
No
No
No
No
Yes

No

No

No
No
No

No
No
No
No
No
No
No
No
No
No

Yos

No

Yos
No

No
No
No

No

No
No
No
Yns
No

Surface Soil
Background (BK)

Concentration

1 24E-01
NO

1.61E401
1 41E401

NO
NO

254E404
1.60E+02

380E400
1 91E401
3.63E+02
240E402
1 87E402
1 79E402
1 27E402

2.08E402
1 51E400

ND

3 22E+02
865E400
335E404

640E401
393E+01

273E402
1 55E401
209E402

ND

ND

ND

ND

ND
5.02E402

NO

ND
ND

ND

380E404

1 .85Et02
1 72E404
883E402
1 77E 01

ND
2 02E400

ND

4 27E401
See notes
3 35E402
4 73K403

1 35E402

Is
Max>BK?

Yes

Yes
Yes

No
Yes
Yes
Yes
No
Yes
Yes
Yes
Yes
Yes
Yes

No
Yes
No
Yes
Yes
Yes
Yes
Yes

Yes

No
Yes
No
No
Yes

Yes

Yes

Yes
No

YOS

Pass
EN/BK?

No
No
No
No
No
No
Yes
No
No
No
Yes
No
No
No
No
No
No
No
Yes
No
Yes
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
Yos
No
Yes
Yes
No
No
No
No
No
No
No
Yes
No

Taco Tier 1
Industrial Direct

Contact (DC)
Concentration

1.00E400
820E407
1.70E+04
1.70E404
120E40B
300E402
1.00E405
6.10E+08
820E402

3.00E400
1.40E405
B.OOE.03

800E402
800E403
610E407

7.BOE404

2 HE403
9.00E402
4.10E405
200E403

NA

290E405
420E402

7.80E405
120E405
820E404
4.10E404

8.00E402
5.10E400
400E402
6.10E405
820E407
8 20E407
4 OOE403
6.00E402
8.00E403

NA

7.50E402
NA

9.10E404
6.10E402
1.00E407
1.00E404
8.20E407
2.10E404
2.40E404
610E408

NA

6 10E407

Is
Max>DC?

No
No
No
No
No
No
No

No

No

Yes
No
No

Yos
No

No
NO

No
No
No
No
No
No
No

No
NO

No

No

Yes
No
No
No
No
No
No
No
No

No
Yea
No
No
No
No
No

No

No
No
No
No
No

Taco Tier 1
Construction
Worker Direct
Contact (DC)

Concentration

1.00E+00
B20E406
3.70E+05
1.00E405
1.20E408
6.10E403
1.00E405
6 10E408

8.20E401
6.10E401
1.40E404

1 70E405
1.70E404
1.70E.05
6.10E407

1.70E406

4.08E402
2 10E.03
4.10E406
2.00E402

NA
620E40B
4.10E403
1.70E407

1.20E404
8.20E403

4 10E+03
1.70E+04

5.10E406
3.10E403
8.10E404
8.20E407
8.20E407
1 20E404

270E403
1.70E405

NA

7.50E402
NA

8.70E403
6.10E401
1.00E406
1 OOE404

820E406
4.10E403
5.20E405
6 IOE.08

NA "
8 10Et07

Is
Max>DC?

No
No
No
No
No
No
No
No

No
No

Nn
No
No
No
No

No

No
No

No
No
No
No

No

No

No
No

No
No

No

No
No

No
No

No
No

No

No

Yes

No
No

No
No

No

No

No
No
No
No
No

COPC?

No
No
No
No
No
No
No
No

No
Yes
No
No
Yes
No
No
No
No
No

No
No
No
No

No

No

No

No

No

Yes
No
No
No
No

No
No
No

No

No
No

No
No
No
No

No

No
NO

No
No
No
No

Reason
<Tler
<Tier
<Tler
<Tier
<fier
<Tler 1
•cTler 1
<Tler 1
<Tk)rl

>DCind
<Tler 1
<Tler

>DCInd
<Tler 1
<Tler 1
<Tler
<Tler
<Tier
<T!er
<Tler

EN
<Tler

<Tler
<Tler
<Tier
<Tler
<Tler

>DCind
<Tler
<Tler
<Tler
<Tler
<Tler
<Tier
<Tler
<Tier

EN
Avg<Tler 1

EN
<Tler 1
•cTler 1
<Tler 1
<Tlor 1

<Tler 1
<Tler 1
<Tiet
<Tler

EN
<Tler 1

Is
Avg>100x

DC?

No
No
No
No
No
No
No
No

No

No
No
No
No

No

No

No

No

No
No
No

No

No

No

No

No

No
No
No
No
No
No
No
No
No
No

No

No

NO
No

No

No

No
No
No

No
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Surlaco Soil Industrial TACO Screen

Fill Area L

ENSR Inlernalional
Page 27 of 28

Constituent

Selenium
Silver
Sodium
Thallium
Toluene
Tolal PCBs
Vanadium

Zinc

Units

mg/Vg
mg/Vg
mg/kg
mg/kg
upAo
uoAg
mo/kg

moAB

Number of
Samples
Analyud

4
4

4
4
4
4

4

4

FOD

100%

75%

100%

100%

25%
50%
100%

100%

M»n

308E+00
8.13E-01
345E»02
1 85E+00
6 08E+00
4 90E+02
443E+01
5.10E«02

Maximum
Detected

Concentration
(MM)

430E+00
1 20E+00
5.40E+02
210E+00
1 30E+01
1 17E403
490E<01

870Et02

Essential
Nutrient
(EN)?

No

No
Yes
No
No
No
No
No

Surface Soil
Background (BK)

Concentration

NO
1 35C*00

5.77E+02
ND
ND

See notes
690E.01

8.08E»02

Is
Max>BK?

No
No

No
Yes

Pass
EN/BK7

No
Yes
Yes
No
No
No
Yes
No

Taco Tier 1
Industrial Direct

Contact (DC)
Concentration

1 OOE»04
1 OOC-.04

NA

1 60E402
650E+05
1 OOE+03
1 40E+04

6.10E405

Is
Ma»DC?

No
No
No
No
No
Yes
No
No

Taco Tier I
Construction
Worker Direct
Contact (DC)

Concentration

1 OOE+03
1. OOE+03

NA

1 BOE+02
420E»04

1 OOE+03
1.40E+03
6.10E+04

Is
Ma»DC?

No
No
No

No
No
Yes
No
No

COPC?

No
No
No

No
No
Yes
No
No

Reason
<Tler 1
<Tler 1

EN
<Tler 1
<Tlor 1

>Tler 1
<Tler 1

<Tler 1

Is
Avg>100x

DC?

No
No

No
No

No
No

No

I
U)
o

saugct induslrial soil screen xls\lill I.
December 29, 2000

Revision 0



Surface Soil Industrial TACO Screen
Fill Area N

ENSR International
Page 28 of 28

Const lluenl

Total 2,3.7,8-TCDD TEQ
4,4'-DDT

Aldrln

Alpha Chlordane
Aluminum
Anthracene
Antimony
Arsenic
Barium
Benzo(a)anlhraceno
Benzo(a)pyrene
8enzo(b)nuoranlhene
Benzo(g,h.l)perylene
Benzo(l()(luoianlhoiio
bela-BHC
bis(2-Elhylliexyl)phlhalate
Cadmium
Calcium
Chromium
Chrysene
Cobalt
Copper
Dlbenzo(a,h)anlhraceno
Dleldrin
Fluoranthene
Gamma Chlordane
lndeno(1 ,2,3-cd)pyreno
Iron
Lead
Magnesium
Manganese
Mercury
Melhoxychloi
Molybdenum
Nickel
Pentachlorophenol
Phenanlluene
Potassium
Pyrene
Selenium
Total PCBs
Vanadium
7lnc

Unlla

ug/kg
ug/kg
ug/kg
ug/kg
mg/kg
uo/kg
mg/kg
mg/kg
ing/kg
uo/kg
ug/kg
ug/kg
ug/kg
uo/kg
ug/kg
ug/kg
mg/kg
mg/kg
mg/kg
ug/kg
mg/kg
mg/Vg
ug/Vg
ug/kg
ug/kg
ug/kg
ug/kg
mg/Vg
mg/kg
mgfkg
ing/kg
mg/kg
ug/kg
mg/kg
mg/kg
ug/kg
ug/kg_
mgn<g
ug/kg
mg/kg
ug/kg
mg/kg
mg/kg

Number ol
Samples
Analyzed

4
4
4

4

4
4
4

4
4

4

4
4

4

4
4
4

4

4

4
4

4
4

4

4
4

4

4

4

4
4

4

4

4

4

4

4
4
4
4
4

4

4
4

FDD

100%

25%
25%
25%

100%
75%
25%
100%

100%
100%

100%
100%

25%

100%
25%
25%

100%

100%

100%

100%
100%

100%
50%

25%
100%

25%

75%

100%

100%

100%

100%
100%

25%

100%

100%

100%
100%
100%
100%
25%

25%

100%
100%

Mean

9.76E-02

202E+00
1.03E400
9.67E-01
875E403
4.70E+01

7.10E-01
6.33E+00
5 93E402
1 68E.02

I87E402

1.65E+02
1 44E.02

2 18E402
2.93E-01

1.01E402

846E-01
573E+04

1.65E401
200E+02

5 B4E400

501E401
7.25E401

I89E.OO

3.93E+02
1 38E+00

1 44E+02
1 43E404

1 38E+02

7 18E+03

3.74E+02

678E-02

208E401

1.03E400
161Et01

307E402

1 76E+02

1 40E403
341E*02~

5.69E-01
5 13E«01

238E+01
1 49E+02

Maximum
Detected

Concentration
(Max)

3.45E-01

2.70E+00

1.28E+00
1.10E+00
1 10E+04

5.80E401

7.10E-0"i

7.30E+00
1.20E+03
2.70E+02

3.30E402

3.20E402

3.00E402
380E402

338E-01
1.30E+02

t.SOEtOO

1 09E405

1 BOE+OI

3.10E402
61SE.OO

1 10E402

1 10E4U2

2.13E«00

6.10E402
185E+00

250E+02

1.50E+04

4 10E.02

1 15E*04

4.10E*02

950E-02

5 50E+01

1.45E«00

1.70E+01
474E402

2.60E»02

1.SOE+03
5".50E*02

6 80E-01

1.7BE*02

290E*01
2 50E*02

Essential
Nutrient
(EN)?

No
No
No
No
No
No
No
No
No
No
No
No

No
No
No

No

No
Yes
No
No
No
No
No
No
No
No
No
Yes
No
Yes
No
No
No
No
No
No
No
Yes
No
No
No
No
No

Surface Soil
Background (BK)

Concentration

t 24E-01
1 41E+01

ND
ND

2 54E+04

1 60E+02
380E+00

1.91E+01
363E*02

240E+02

1 87E+02
1.79E«02

1 27E*02

208E+02
NO

322Et02

8,05EtOO

3 35E»04

393E401

2.73E+02
1 55E+01

209E.02

ND

NO

5.02E»02

ND

ND

380E+04

1 .85E«02
1 72E»04

883E*02
1.77E-01

NO
202E«00

427E«01

See notes
335E.02
4.73E+03
435E»02

NO

See notes
690E+01
808E402

Is
M«x>BK?

Yes
No

No
No
No
No
Yes
Yes
Yes
Yes
Yes
Yes

No
No
Yes
No
Yes
No
No

Yes

No
Yes
No
No
No

No
No

No
No
Yes

No
No

Pass
EN/BK?

No
Yes
No
No
Yes
Yes
Yes
Yes
No
No
No
No
No
No
No

Yes
Yes
Yes
Yes
No
Yes
Yes
No
No
No
No
No
Yes
No
Yes
Yes
Yes
No
Yes
Yes
No
Yes
Yes
No
No
No
Yes
Yes

Taco Tier I
Industrial Direct

Contact (DC)
Concentration

1 OOE+00
1.70E+04
300E.02
4.00E+03
I.OOEtOS
610E.08
820E«02
300E400
1.40E405
800E+03
8.00E402
8 OOE403
6.10Et07
780E.04

9.00E402

4 10E40S

2.00E403
NA

4.20E402

7.80E405

1 20E405
820E.04

8.00E402
400Ei02

8 20E+07

4.00E403

800E403
NA

7 50E40S

NA

9.10E404

610E402

1.00E407

100E404
2 10E 4 04

2.40E404

0.10E408
NA

6.10E407 "~

1 OOE404

1.00E403

1.40E404

6.10E405

Is
Max>DC?

No
No
No
No
No
No
No
Yes
No
No
No
No
No
No
No

No

No
No

No
No

No

No
No

No

No
No
No

No
No
No
No
No
No
No
No
No
No

" N o
No
No
No
No
No

Taco Tier 1
Construction
Worker Direct
Contact (DC)

Concentration

1.00E400
100E+05
6 10E403
1 20E404
1 OOE405
6.10Et08
8.20Et01
8 10E401
1 40E*04
1.70E405
1.70E+04
1.70E405
610E407
1.70E406
2.10E403

4 10E408

2.00E402

NA

4.10E403
1.70E407

1 20E404

8 20E+03
1 70E404

3.10E403
820E407

1.20E404

1.70E405

NA

7.50E402

NA

8.70E+03

6 10E401

1.00E406
1.00E404

4 10E403

5.20E405
B 10E408
" NA
6."lO§407

1.00E403
100E403

1.40E403
6.10E*04

IS

Max>DC?

No
No
No
No
No
No
No
No
No
No
No
No
No
NO
No
No

No
No
No

No
No

No

No

No
No

No

No

No

NO

No

No
No

No
No

No
No
No
No
No
No
No
No
No

COPC7

No

No
No
No
No
No
No
No
No
No
No
No
No

No
No
No

No

No

No

No
No

No
No

No

No

No

NO

No

No
No

No
No

No
No

No

No
No
No
No~

No

No

No
No

Reason
<Tler 1
<Tierl
<Tler 1
<Tier 1
<Tler 1
-Tierl

r <tier 1
<BK

<Tler 1
<Tler 1
<7ier 1
<Tlerl
<Tier 1
<Tlor 1
<Tlerl
<Tlerl
<Tler 1

EN
<Tier 1
<Tier 1
<Tler 1
<Tlerl
<Tier 1
<Tier 1
<Tler 1
<Tler 1
cllerl

EN
<Tier 1

EN
<Tier 1
<Tierl
<Tier 1
<Tler 1
<Tier 1
<Tler 1
<Tier 1

EN
<Tlerl
<Tier 1
<Tier

<Tler 1
<Tler 1

Is
Avg>100x

DC?

No
No
No
No
No
No
No
No
No
No

No

NO

No

No
No

No

No

No

No

No

No
NO

No

No
NO

No

No

No

No

No

No

No
No

No

" TTo
No

No

No
No
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Sauget Area 1
HHRA-EE/CA and RI/FS MiJJ.JVJJMJrn

APPENDIX G
COPC SELECTION FOR THE SOIL TO GROUNDWATER PATHWAY

This appendix presents the screening tables for identifying COPCs for the soil to groundwater
pathway. COPCs for surface soil for each transect, for subsurface soil for each transect, and for
surface soil for each fill area (excluding Fill Area M, which is included in the sediment removal action)
are identified using the "Soil to Groundwater Standards" presented in Appendix C Table C-3. The
screening tables present:

• The frequency of detection and the arithmetic mean and maximum detected concentrations as
presented in Appendix B;

• An identification of essential nutrient status and comparison to background, as presented in
Appendix D;

• Comparison to the TACO Tier 1 soil to groundwater screening values; and

• An identification of whether or not a constituent is selected as a COPC and the reason why or
why not.

The screening tables are presented in the following order:

• Surface soil - Transect 1

• Surface soil - Transect 2

• Surface soil - Transect 3

• Surface soil - Transect 4

• Surface soil - Transect 5

• Surface soil - Transect 6

• Surface soil - Transect 7

• Subsurface soil - Transect 1

• Subsurface soil - Transect 2

• Subsurface soil - Transect 3

• Subsurface soil - Transect 4

• Subsurface soil - Transect 5

• Subsurface soil - Transect 6

• Subsurface soil - Transect 7

G-2 December 29. 2000
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Sauget Area 1
HHRA-EE/CA and RI/FS WMJJjMJMm

• Surface soil - Fill Area G

• Surface soil - Fill Area H

• Surface soil - Fill Area I

• Surface soil - Fill Area L

• Surface soil - Fill Area N

For metals and ionizable organics, the soil to groundwater pathway screening values are pH
dependent. The screening conducted in the above tables used the lowest screening value available,
regardless of pH. In Tables G-2, G-3 and G-4 that follow the tables listed above, constituents that
failed the initial soil to groundwater screen for transect surface soil, transect subsurface soil, and fill
area surface soil are then compared to area-specific pH-specific soil to groundwater pathway
screening values, where available. Many of the initial COPCs were screened out based on this site-
specific screening step.

i
1 The screening results are summarized in Section 3.3.1 of the text.
i
i •

- December 29, 2000
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Surface Soil - Soil-to-Qroundwator TACO Screen

Transect 1

ENSR International
Page 1 of 35

Constituent

Tolal 2,3,7.8-TCDD TEQ
2.4-D
2-Bulanone (MEK)
2-Hexanone
4,4'-DDE
4,4'-DDT
Acetone
Aluminum
Anlimony
Arsenic
Barium
3enzene
Beryllium
bis(2-Elhylliexyl)phlhalale
Cadmium
Calcium
Carbon disulfide
Chlorobenzene
Chromium
Cobalt
Copper
Dlcamba
Dieidrin
Endosullan sullalc
Endrln keione
Fluoranthene
Heptachlor cpoxide
Iron
Lead
Magnesium
Manganese
MCPA
Mercury
Molhoxychlor
Methylene chloride (bichlorome
Molybdenum
Nickel
Pentnchlorophenol
Potassium

Units

ug/kg
ug/kg

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
mg/kg

mg/kg
mg/kg
mg/kg
ug/kg
mg/kg
ug/kg
mg/kg
mg/kg
ug/kg
ugkg
mg/kg
mg/kg
mg/kg

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
mg/kg
mg/kg
mg/kg
mg/kg
ug/kg
mg/kg
ug/kg
ug/kg
mg/kg
mg/kg
ug/kg
mg/kg

Number of
Samples
Analyzed

5
10
to
10
10
10
10
10
10
10
10
10
10
10
10
to
10
10
10
10
10
10
10 ~"
10
10
10
10

10

10
10
10...

10
10
10
10
10

10
10

Frequency
of Detection

100%

10%

20%

10%

70%

50%

50%

100%

80%

100%
100%
10%

100%
10%

100%

100%

10%

10%

100%

100%

100%

40%
" 30%

40%

70%

10%

60%

100%

100%

ioo%
100%

40%
100%

50%
20%
100%

100%

90%
100%

Average
(Avg)

6.16E-03
aeoE+oo
1.81E+01
6.60E+00
3.04E-01
4.81E-01
1.79E+02
9.89E+03
1.84E+00
8.10E+00
1.83E+02
2.83E+00
6.30E-01
1.05E+02
2.74E+00
5.91 E+03
2.50E+00
3.03E+00
1.89E+01
7.01 E+00
1.32E+02
3.06E+00
5.76E-01
2.61E-01
2.66E-01
6.60E401
2.60E-01
1.60E+04
7.29E+01
4.40E+03
3.65E+02
2.71E+03
6.25E-02
2.06E+00
2.20E+00
5.03E-01
1.95E+01
2.96E402
2.00E+03

Maximum
Detected

Concentration
(Max)

1.31E-02
3.60E+00
3.20E+01
6.GOE+00
5.65E-01
9.33E-01
4.40E+02
1.50E+04
2.60E+00
1.00E+01
2.40E+02
3.00E+00
9.40E-01
1.60E+02
4.80E+00
8.70E+03
2.60E+00
4.00E+00
4.90E+01
9.20E+00
2.30E+02
6.35E+00
1 .50E+00
4.50E-01
4.90E-01
6.60E+01
5.07E-01
2.20E+04
1.20E+02
5~30E+03
5.50E+02
7.40E+03
9.90E-02
2.90E+00
2.40E+00
8.60E-01
2.50E+01
4.82E+02
2.80E+03 "

Essential
Nutrient

(EN)?

No
No"
No
No
No
No
No
No
No
No
No
No
No
No
No
Yes
No

No
No
No
No
No
No
No
No
No
No
Yes

No
Yes
No
No
No
No
No
No
No
No
Yes

Surface Soil
Background (BK)

Concentration

ND
ND
ND

3.30E+01
1.61E+01
1.41E+01

ND
2.54E+04
3.80E+00
1.91E+01
3.63E+02

ND
1.51E+00
3.22E+02
8.65E+00
3.35E+04

ND
ND

3.93E+01
1.55E+01
2.09E+02

ND
ND
ND
ND

5.02E+02
ND

3.80E+04
1.85E+02
1.72E404
8.83E+02
1.45E+04
i~77E-01

ND
1.14E+01
2.02E+00
4.27E+01
See notes
4.73E+03

Is
Max>BK?

...::_. ...

No
No
No
--

No
No
No
No
--

No
No
No
No
-
--

Yes
No
Yes

--
-

No

No
No

No
No
No
No

No
No
No

No

Pass
EN/BK?

No
"NO
No
Yes
Yes
Yes
No
Yes
Yes
Yes
Yes
No
Yes
Yes
Yes
Yes
No
No
No
Yes
No
No
No
No
No
Yes
No
Yes
Yes
Yes
Yes
Yes
Yes
No
Yes
Yes
Yes
No
Yes

Taco Tier 1 Soll-
to-groundwater

(SOW)
Concentration

NA
7.70E+03

NA
NA

2.70E+05
1.60E+05
1.60E+04

NA
2.00E+01
1.00E+02
2.60E+02
1.70E+02
1.40E+02
3.10E+07
1.00E+01

NA
1.60E+05
6.50E+03

NA
NA

3.30E+02
NA

2.00E+01
9.00E+04
5.00E+03
2.10E+07
3.30E+03

NA
NA
NA
NA
NA

5.00E-02
7.80E+05
2.00E+02

NA
4.00E402
1.00E+02

NA

Is
Max>SGW?

No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

~ No
No
No
No
No
No

No
No
No
No
Yes "
No
No
No
No
Yes
No

COPC?

No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

"~ No

No
No
No
No
No
No
No
No
No
No
No
NO
No
No
Yes
No

Reason

NA
~<SGW

NA
<BK

<SGW
<SGW
<SGW

<BK
<SGW
<SGW
<SGW
<SGW
<SGW
<SGW
<SGW

EN
<SGW
<SGW

NA
<BK

<SGW
NA

<SGW
<SGW
<SGW
<SGW
<SGW

EN
<BK

EN
<BK
<BK
<BK

<SGW
<SGW

<BK
<SGW

>SGW
EN

sauget soil to groundwater screen.xls\SOIL - SS T1 Stats
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Surface Soil • Soil-to Groundwnter TACO Screen

Transect 1

ENSR International
Page 2 ot 35

Constituent

Selenium
Silver
Thallium
Toluene
Total PCBs
Trlchloroelhene
Vanadium
Zinc

Units

mg/kg
ing/kg
mg/kg
ug/kg
ug/kg
ug/kg
mg/kg
mg/kg

Number of
Samples
Analyzed

10
10
10
10

10
10

10

10

Frequency
of Detection

20%
90%
40%
20%
100%
30%
100%
100%

Average
(Avg)

6.18E-01
3.94E-01
6.84E-01
2.84E+00
1.01E+02
3.52E+00
2.84E+01
3.88E+02

Maximum
Detected

Concentration
(Max)

8.10E-01
5.90E-01
9.80E-01
3.20E+00
2.31E+02
6.20E+00
4.10E+01
1.40E+03

Essential
Nutrient
(EN)?

No
No
No
No
No
No
No
No

Surface Soil
Background (BK)

Concentration

ND
1.35E+00

ND
ND

See notes
ND

6.90E+01
8.08E+02

Is
Max>BK?

-
No
--

No
Yes

Pass
EN/BK?

No
Yes
No
No
No
No
Yes
No

Taco Tier 1 Soil-
to-groundwater

(SGW)
Concentration

2.40E+00
NA

1.60E401
2.90E+04

NA

3.00E+02
NA

2.00E+03

Is
Max>SGW?

No
No
No
No
No
No
No
No

COPC?

No
No
No
No
No
No
No
No

Reason

<SGW
<BK

<SGW
<SGW

NA
<SGW
<BK

<SGW

I
1/1
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Surface Soil - Soll-to-Groundwater TACO Screen

Transect 2

ENSR International
Page 3 of 35

Constituent

Total 2,3,7.8-TCDD TEQ
2-Bulanone (MEK)
2-Hexanone
4,4'-DDD
4,4'-DDE
4,4'-DDT
Acolono
Aluminum
Antimony
Arsenic
Barium
Benzo(a)anlhracene
Benzo(a)pyrene
Benzo(b)(luoranthene
Benzo(g,h,i)perylene
3enzo(k)lluoranlhei\o
Beryllium
bis(2-Elhylhexyl)phthalale

Cadmium
Calcium
Chromium
Chrysene
Cobalt
Copper
Dicamba
Dieldrin
Dl-n-bulylphthalate
Endosullan sullalc
Endrin ketono
Fluoranlhene
Gamma Chlordano
Heplachlor epoxido
Iron
Lead
Magnesium
Manganese
MCPA
MCPP
Mercury

Units

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
mg/kg
mg/kg
mg/kg
mg/kg
ug/kg
ug/kg
ug/kg

ug/kg
ug/kg
mg/kg
ug/kg
mg/kg
mg/kg
mg/kg

ug/kg
mg/kg
mg/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
mg/kg
mg/kg
mg/kg
mg/kg
ug/kg
ug/kg
mg/kg

Number of
Samples
Analyzed

4
9
9
9
9
9
9
9
9

9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9

9
9
9

9
9
9
9
9

Frequency
of Detection

100%
67%
11%
11%
33%
56%
67%
100%
67%
100%
100%
22%
22%
33%
11%
22%
78%
33%
100%
100%
100%
33%
100%
100%
22%
11%
11%
33%
44%
22%
11%
22%
100%
100%
100%
100%
22%
11%

100%

Average
(Avg)

5.87E-03
2.19E+01
4.80E-fOO
5.60E-01
3.80E-01
2.62E+00
2.17E+02
1.21E+04
1.21E+00
7.94E+00
1.92E+02
5.90E+01
5.64E+01
4.87E+01
4.00E+01
5.80E+01
6.82E-01
7.07E+01
2.28E+00
8.18E+03
2.13E+01
6.23E+01
7.76E+00
9.02E+01
2.20E+00
1.30E+00
1.03E+02
3.30E-01
5.95E-01
1.08E+02
2.00E 01
1.70E-01
1.90E+04
6.47E+01
5.16E+03
5.56E+02
1.75E+03
1.91E+03
G.91E-02

Maximum
Detected

Concentration
(Max)

9.94E-03
3.40E+01
4.80E+00
5.60E-01
4.80E-01
1.40E+01
4.50E+02
1.80E+04
1.70E+00
1.00E+01
2.30E+02
7.20E+01
7.20E+01
7.20E+01
4.00E+01
6.30E+01
1.10E+00
9.40E+01
2.80E+00
1.60E404
4.80E+bi
8.90E+01
1.10E+01
1.40E+02
3.10E+00
1.30E+00
1.20E+02
4.70E-01
I.30E+00
T.50E+02
2.00E-01
1.90E-01
2.50E+04
8.80E+01
9.50E+03
1.20E+03
5.50E+03
7.GOE+03
9.40E-02

Essential
Nutrient
(EN)?

No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
Yes
No
No
No
No
No
No
No
No
No
No
No
No
Yes
No
Yes
No
No
No
No

Surface Soil
Background (BK)

Concentration

NO
ND

3.30E+01
ND

1.61E+01
1.41E+01

ND
2.54E+04
3.80E+00
1.91E+01
3.63E+02
2.40E+02
1.87E+02
1.79E+02
1.27E+02
2.08E402
1.51E+00
3.22E+02
8.65E+00
3.35E+04
3.93E+OT
2.73E+02
1.55E+01
2.09E+02

ND
ND

3.12E+02
ND
ND

5.02E+02
ND
ND

3.80E+04
1.85E+02
1.72E+04
8.83E+02
1.45E+04
9.97E+03
177E-01

Is
Max>BK?

No

No
No

No
No
No
No
No
No
No
No
No
No
No
No
No
Yes
No
No
No
--
-•

No

~Tjo

No
No
No
Yes
No
No
No

Pass
EN/BK?

No
No
Yes
No
Yes
Yes
No
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
No
Yes
Yes
Yes
No
No
Yes
No
No
Yes
No
No
Yes
Yes
Yes
No
Yes
Yes
Yes

Taco Tier 1 Soll-
to-groundwater

(SOW)
Concentration

NA
NA
NA

8.00E+04
2.70E+05
1.60E+05
1.60E+04

NA

2.00E+01
1 .OOE+02
2.60E+02
8.00E+03
8.20E+04
2.50E+04
2.10E+07
2.50E+05
1.40E+02
3.10E+07
1.00E+01

NA
NA

8.00E+05
NA

3.30E+02
NA

2.00E+01
2.30E+06
9.00E+04
5.00E+03
2.10E+07
4.80E+04
3.30E+03

NA
NA
NA
NA
NA
NA

5.00E 02

Is
Max>SQW?

No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
Yes

COPC?

No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

Reason

NA
NA

<BK
<SQW
<SGW
<SGW
<SGW

<BK
<SGW
<SQW
<SGW
<SGW
<SQW
<SGW
<SGW
<SGW
<SGW
<SGW
<SGW

EN
NA

<SGW
<BK

<SGW
NA

<SGW
<SGW
<SGW
<SG\W
<SGW
<SGW
<SGW

EN
<BK
EN
NA
<BK

" <BK
<DK

sauget soil to groundwater screen.xls\SOIL - SS T2 Stats
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Revision 0



Surface Soil • Soll-to-Groundwater TACO Screen

Transect 2

ENSR International
Page 4 of 35

Constituent

Molhoxychlor
Melhylone chloride (Dichlorome
Molybdenum
Nickel
Pentachlorophenol
Phenanlhrene
Potassium
Pyreno
Selenium
Silver
Thallium
Toluene
Total PCBs
Vanadium
Zinc

Units

ug/kg
ug/kg
mg/kg
mg/kg
ug/kg
ug/kg
mg/kg
ug/kg
mg/kg
mg/kg
mg/kg
ug/kg
ug/kg
mg/kg
mg/kg

Number of
Samples
Analyzed

9
9
9
9
9
9
9
9
9
9
9
9
9
9
9

Frequency
ol Detection

22%
11%

100%

100%

44%
22%
100%

22%
33%
89%
44%
11%
89%
100%

100%

Average
(Avg)

4.30E+00
2.00E+00
7.67E-01
2.18E+01
2.45E+02
5.65E+01
2.53E+03
1.03E+02
6.01E-01
3.44E-01
7.21E-01
3.02E+00
6.68E+01
4.22E+01
2.46E+02

Maximum
Detected

Concentration
(Max)

7.30E+00
2.00E+00
1.30E+00
2.70E+01
2.51E+02
6.10E+01
3.80E+03
1.20E+02
1.00E+00
4.80E-01
1.30E+00
3.40E+00
1.64E+02
1.20E+02
3.10E+02

Essential
Nutrient

(EN)?

No
No
No
No
No
No
Yes
No
No
No
No
No
No
No
No

Surface Soil
Background (BK)

Concentration

ND
1.14E+01
2.02E+00
4.27E+01
See notes
3.35E+02
4.73E+03
4.35E+02

ND
1.35E+00

ND
ND

See notes
6.90E+01
8.08E+02

Is
Max>BK?

No
No
No

No
No
No

No

--

Yes
No

Pass
EN/BK?

No
Yes
Yes
Yes
No
Yes
Yos
Yes
No
Yes
No
No
No
No
Yes

Taco Tier 1 Soil-
to-groundwater

(SGW)
Concentration

7.80E+05
2.00E+02

NA
4.00E+02
TOOE+02
5.90E+07

NA
2.10E+07
2.40E+00

NA
1.60E401
2.90E+04

NA
NA

2.00E+03

Is
Max>SGW?

No
No
No
No
Yes
No
No
No
No
No
No
No
No
No
No

COPC?

No
No
No
No
Yes
No
No
No
No
No
No
No
No
No
No

Reason

<SGW
<SGW

<BK
<SGW

>SGW
<SGW

EN
<SGW
<SGW
<BK

<SGW
<SGW

NA
NA

<SGW0
I
-J

sauget soil to groundwater screen.xls\SOIL - SS T2 Stats
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Surface Soil - Soil-to Groundwator TACO Screen
Transect 3

ENSR International
Page 5 of 35

Constituent

Total 2,3,7,8-TCDD TEQ

2,4-DB
2-Butanonc (MEK)
2-Hexanone
4,4'-DDE
4,4'-DDT
Acetone
Alpha Chlordane
Aluminum
Anlhraceno
Antimony
Arsenic
Barium
Benzene
Bcnzo(a)anlhracene
Benzo(a)pyrene
Benzo(b)Muorantheno
Benzo(g,h,i)perylene
Benzo(k)lluoranthene
Beryllium
beta-BHC
bls(2-Elhylhcxyl)phlhalate
Cadmium
Calcium
Carbazolo
Cluomium
Chtysene
Cobalt
Copper
Dlbeii7o(a,h)anllifacene
Dicamba
Dieldrin

Endrin kelone
Fluoranlhono
Gamma Chlordane
lndeno( 1 ,2,3-cd)pyrene
Iron
Lead
Magnesium

Units

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
mg/kg
ug/kg
mg/kg
mg/kg
mg/kg

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
mg/kg
ug/kg
ug/kg
mg/kg
mg/kg
ug/kg
mg/kg
ug/kg
mg/kg
mg/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
mg/kg
mg/kg
ing/kg

Number of
Samples
Analyzed

4
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10

Frequency
of Detection

100%

10%
60%
10%
50%
40%
60%
20%
100%

20%
40%
100%

100%

10%
50%
40%
60%
50%
40%
90%
10%
40%
100%

100%

10%
100%

70%
100%

100%

10%
20%
40%
20%
60%
30%
10%

100%

100%

100%

Average
(Avg)

3.07E-03
8.89E+00
2.77E+01
8.90E+00
6.22E-01
1.21E+00
3.0BE402
1.48E+00
9.46E+03
3.85E+01
1.20E+00
6.64E+00
1.65E+02
2.10E+00
1.20E+02
1.37E+02
1.64E+02
1.54E+02
1.78E+02
5.87E-01
3.38E-01
1.31E+02
2.34E+00
3.27E+04
8.80E+01
1.59E+01
1.63E+02
6.50E+00
6.56E+01
7.15E+01
8.80E+00
9.28E-01
4.60~E-6l
2.49E+02
1.40E+00
1.59E+02
1.45E+04
5.45E+01
6.25E+03

Maximum
Detected

Concentration
(Max)

3.66E-03
4.10E+01
4.70E+01
6.90E+00
1.70E+00
1 .80E+00
6.70E+02
5.80E+00
1.70E+04
5.10E401
1.90E+00
9.70E+00
2.20E+02
2.10E+00
4.80E+02
8.60E+02
9.70E+02
8.30E+02
1.00E+03
1.10E+00
7.50E-01
4.30E+02
3.80E+00
2.50E+05
8.80E+01
2.30E+01
9.80E+02
I.OOE+01
7.90E+01
2.50E+02
2.30E+01
1 .08E+00
7.50E-01
1.50E+03
5.10E+00
6.90E+02
2.20E+04
9.00E+01
1.80E+04

Essential
Nutrient
(EN)?

No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
Yos
No
No
No
No
No
No
No
No
No
No
No
No
Yes
No
Yes

Surface Soil
Background (BK)

Concentration

ND
ND
ND

3.30E+01
1.61E+01
1.41E+01

ND
ND

2.54E+04
1.60E+02
3.80E+00
1.91E+01
3.63E+02

ND
2.40E+02
1.87E+02
1.79E+02
1.27E+02
2.08E+02
1.51E+00

ND
3.22E+02
8.65E+00
3.35E+04
6.40E+01
3.93E+01
2.73E+02
1.55E+01
2.09E+02

ND
ND"
ND
ND

5.02E402
ND
ND

3.80E+04
1.85E+02
1.72C+04

Is
Max>BK?

-•

No
No
No

No
No
No
No
No
-•

Ye3
Yes
Yes
Yes
Yes
No

Yes
No
Yes
Yes
No

Yes
No
No

Yes

No
No
Yes

Pass
EN/BK?

No
No
No
Yes
Yes
Yes
No
No
Yes
Yes
Yes
Yes
Yes
No
No
No
No
No
No
Yes
No
No
Yes
Yes
No
Yes
No
Yes
Yes
No
No
No
No
No
No
No
Yes
Yes
Yes

Taco Tier 1 Soil-
to-groundwater

(SGW)
Concentration

NA
NA
NA
NA

2.70E+05
1.60E+05
1.60E+04
480E+04

NA
5.90E+07
2.00E+01
1.00E+02
2.60E+02
1.70E+02
8.00E+03
8.20E+04
2.50E+04
2.10F+07
2.50E + 05
1.40E+02
3.00E+0(T
3.10Ei07

I.OOE+01
NA

2.80E+03
NA

8.00E<05
NA

3.30E+02
7.60E+03

NA
2.6ol+01
5.00E+03
2.10E+07
4.80E404
6.90E<04

NA
NA
NA

Is
Max>SGW?

No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

~No
No
No
No
No
No
No
No
No

COPC?

No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

No
No
No

Reason

NA
NA
NA
<BK

<SGW
<SGW
<SGW
<SGW
<BK

<SGW
<SGW
<SGW
<SGW
<SGW
<SGW
<SGW
<SGW
<SGW
<SGW
<SGW
<SGW
<SGW
<SGW

EN
<SGW
<BK

<SGW
<BK

<SGW
<SGW

NA
<SGV\T
<SGW
<SGW
<SGW
<SGW

EN
<BK
EN
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Surface Soil - Soll-to-Groundwaler TACO Screen

Transect 3

ENSR International
Page 6 of 35

Constituent

Manganese
MCPA
MCPP
Mercury
Melhoxychlor

Molybdenum
Nickel
Pentachlorophenol
Phenanlhrene
Potassium
Pyrene
Selenium
Silver
Thallium
Toluene
Total PCBs

Vanadium
Zinc

Units

mg/kg
ug/kg
ug/kg
mg/kg
ug/kg
mg/kg
mg/kg
ug/kg
ug/kg
mg/kg
Ug/kg,

mg/kg
mg/kg
mg/kg
ug/kg
ug/kg

mg/kg
mg/kg

Number of
Samples
Analyzed

10

10

10

10

10

10
10

10

10

10

10

10

10

10

10
10

10

10

Frequency
of Detection

100%

20%

20%

100%

10%

100%

100%

20%

40%

100%

30%

20%

40%

30%

30%

90%

100%

100%

Average
(Avg)

3.79E+02

1.54E+03

2.25E+03
6.27E-02

2.60E400

7.38E-01

1.86E+01
2.97E+02

1.33E+02
2.18E+03
2.39E+02

8.30E-01

2.98E-01
6.93E-01

3.17E+00
6.29E+01

2.68E+01

2.70E+02

Maximum
Detected

Concentration
(Max)

6.10E+02

4.00E+03
7.70E+03

9.30E-02
2.60E+00

1.40E+00

2.60E+01
7.40E+02

5.30E+02
3.70E+03

1.40E+03
3.20E+00

3.80E-01

1.40E+00
5.30E+00

1.16E+02

4.20E+01

4.60E+02

Essential
Nutrient
(EN)?

No
No
No
No
No
No
No
No
No
Yes
No
No
No
No
No
No

No
No

Surface Soil
Background (BK)

Concentration

8.83E+02
1.45E404
9.97E+03
1.77E-01

ND
2.02E+00
4.27E+01
See notes
3.35E+02
4.73E+03
4.35E+02

ND
1.35E+00

ND
ND

See notes

6.90E+01
8.08E+02

Is
Max>BK?

No
No
No
No

No
No

Yes
No
Yes
-

No

No
No

Pass
EN/BK?

Yes
Yes
Yes
Yes
No
Yes
Yes
No
No
Yes
No
No
Yes
No
No
No

Yes
Yes

Taco Tier 1 Soll-
to-groundwater

(SOW)
Concentration

NA

NA

NA

5.00E-02

7.BOE+05

NA

4.00E+02

1.00E+02
5.90E+07

NA

2.10E+07
2.40E+00

NA

1.60E+01
2.90E+04

NA

NA

2.00E+03

Is
Max>SGW?

No
No
No
Yes
No
No
No
Yes
No
NO
No
Yes
No
No
No
No

No
No

COPC?

No
No
No
No
No
No
No
Yes
No
No
No
Yes
No
No
No
No

No
No

Reason

<BK

<BK

<BK

<BK

<SGW

<BK

<SGW
>SGW

<SGW

EN

<SGW
>SGW

<BK

<SGW
<SGW

NA

<BK

<SGW

I
vo
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Surface Soil
Transect 4

- Soll-to-Groundwater TACO Screen

ENSR International
Page 7 of 35

Constituent

Total 2,3,7,8-TCDD TEQ
2,4-DB
2-Bulanone (MEK)
2- Melhylnaphthalene
4,4'-DDE
4,4'-DDT
Acenaphlhene
Acenaphlhylene
Acetone
Alpha Chlordane
Aluminum
Anthracene
Antimony
Arsenic
Barium
3enzo(a)anlhracene
Benzo(a)pyrene
Benzo(b)(luoranthene
3enzo(g,h,i)perylene
Benzo(k)lluoranthene
Beryllium
bela-BHC
bis(2-Elhylhexyl)phthalate

Cadmium
Calcium
Caibazole
Chromium
Chryseno
Cobalt
Copper
dolia-BHC
bibenzo(a,h)anlhracene
Dibenzoluran
Dicamba
Dieldrin
Endosulfan sullale
Endrin kelone
Fluoranthene
Fluoreno

Units

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
mg/kg
ug/kg
mg/kg
mg/kg
mg/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
mg/kg
ug/kg
ug/kg
mg/kg
mg/kg
ug/kg
mg/kg
ug/kg
mg/kg
mg/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

Number of
Samples
Analyzed

5
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
id
to
10
10
10
10
10
10
10

Frequency
of Detection

100%
10%
10%
20%
40%
50%
50%
30%
20%
40%
100%

60%
10%

100%

100%

80%
50%
50%
40%
50%
100%

40%
10%

100%

100%

50%
100%

90%
100%

100%

40%
io%
30%
20%
60%
20%
40%
90%
40%

Average
(Avg)

4.71E-03
7.68E+00
1.50E+01
6.68E+01
1.08E+00
1.74E+00
2.11E+02
4.93E+01
9.G8E+01
1.32E+00
9.40E+03
3.65E+02
6.50E-01
6.76E+00
2.6SE+02
7.03E+02
5.91 E+02
5.98E+02
3.93E+02
5.42E+02
5.83E-01
4.41E-01
6.60E+01
1.62E+00
5.13E+04
1.88E+02
1.76E+01
7.10E+02
6.40E+00
6.51E+01
l764E-bl
1.31E+02
1.63E+02
1 .63E+00
2.84E+00
1.20E-01
1.90E+00
1.58E+03
2.33E(02

Maximum
Detected

Concentration
(Max)

7.42E-03
3.50E+01
2.45E+01
7.20E+01
1.50E+00
3.00E+00
1.20E+03
7.50E+01
4.60E+02
3.10E+00
1.40E+04
2.30E+03
6.50E-01
1.00E401
1.20E+03
4.30E+03
3.50E+03
3.50E+03
2.20E+03
3.30E+03
8.60E-01
1.30E+00
6.60E+01
3.20E+00
1.50E+05
1.00E+03
2.90E+01
4.40E+03
1.00E+01
1.80E+02
2.40E-01
8.10E+02
7.70E+02
1.75E+00
1.00E+01
1.40E-01
4.00E+00
1.00E+04
MOE+03

Essential
Nutrient

(EN)?

No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
Yes
No
No
No
No
No

" No
No
No
No
No
No
No
No
No

Surface Soil
Background (BK)

Concentration

ND
ND
ND
ND

1.61E+01
1.41E+01
""ND

ND
ND
ND

2.54E+04
1.60E+02
3.80E+00
1.91E+01
3.63E+02
2.40E+02
1.87E+02
1.79E+02
1.27E+02
2.08E+02
1.51E+00

ND

3.22E+02
8.65E+00
3.35E+04
6.40E+01
3.93E+01
2.73E+02
1.55E+01
2.09E+02

ND
ND
ND
ND
ND
ND
ND

5.02E+02
ND

Is
Max>BK?

-

No
No

--

No
Yes
No
No
Yes
Yes
Yes
Yes
Yes
Yes
No
-
No
No
Yes
Yes
No
Yes
No
No

V .

-•

--
Yes

Pass
EN/BK?

No
No
No
No
Yes
Yes
No
No
No
No
Yes
No
Yes
Yes
No
No
No
No
No
No
Yes
No
Yes
Yes
Yes
No
Yes
No
Yes
Yes
No
No
No
No
No
No
No
No
No

Taco Tier 1 Soil-
lo-groundwaler

(SOW)
Concentration

NA
NA
NA

4.20E+05
2.70E+05
1.60E+05
2.90E+06
2.90E+06
1.60E+04
4.80E+04

NA
5.90E+07
2.00E+01
1.00E+02
2.60E+02
8.00E+03
8.20E+04
2.50E+04
2.10E+07
2.50E+05
1.40E+02
3.00E+00
3.10E+07
1.00E+01

NA
2.80E+03

NA
8.00E405

NA
3.30E+02
3.00E400
7.60E+03

NA
NA ~

2.00E+01
9.00E+04
5.00E+03
2.10E+07
2.80E+06

Is
Max>SGW?

No
No
No
No
No
No
No
No
No
No
No
No
No
No
Yes
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

"No
No
No
No
No
No

COPC?

No
No
No
No
No
No
No
No
No
No
No
No
No
No
Yes
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

Reason

NA
NA
NA

<SGW
<SGW
<SGW
<SGW
<SGW
<SGW
<SGW

<BK
<SGW
<SGW
<SGW

>SGW
<SGW
<SGW
<SGW
<SGW
<SGW
<SGW
<SGW
<SGW
<SGW

EN

<SGW
<BK

<SGW
<BK

<SGW
<SGW
<SGW

NA
NA

<SGW
<SGW
<SGW
<SGW
<SGW
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Surface Soil
Transect 4

> Soll-to-Groundwaler TACO Screen

ENSR International
Page 8 of 35

Constituent

Gamma Chlordane
Heptachlor
Heptachlor epoxide
ndeno( 1 ,2,3-cd)pyrene
Iron
Lead
Magnesium
Manganese
MCPA[(4-chloro-2-melhylpheno
Mercury
Methoxychlor
Molybdenum
Naphthalene
Nickel
Penlachlorophenol
Phenanthrene
Potassium
Pyrene
Selenium
Silver
Thallium
Toluene
Total PCBs
Vanadium
Zinc

Units

ug/kg
ug/kg
ug/kg
ug/kg
mg/kg
rng/kg
mg/kg
mg/kg
ug/kg
mg/kg
ug/kg
mg/kg
ug/kg
mg/kg
ug/kg
ug/kg
mg/kg
ug/kg
mg/kg
mg/kg
mg/kg
ug/kg
ug/kg
mg/kg
mg/kg

Number ot
Samples
Analyzed

10

to
10

10

10

10

10

10

10

10

10

10

10

10

10

10

10

10

10

10

10

10

10
10
10

Frequency
of Detection

40%

20%

30%

40%

100%

100%

100%

100%

30%

100%

~50%

100%

20%

100%

100%

70%

100%

70%

10%

30%

30%

10%

50%

100%

100%

Average
(Avg)

1.83E+00
4.90E-01
1.01E+00
3.55E+02
1.54E+04
1.00E+02
7.63E+03
4.14E+02
1.57E+03
1.22E-01

6.20E+00
1.02E+00
6.00E+01
1.82E+01
2.89E+02
1.35E+03
i.84E+03
1.35E+03
5.79E-01
3.25E-01
6.64E-01
2.86E+00
3.21E401
2.58E+01
2.22E+02

Maximum
Detected

Concentration
(Max)

6.60E+00
6.40E-01
2.30E+00
2.00E+03
2.10E+04
2.60E+02
2.10E+04
6.10E+02
3.70E+03
5.70E-01
9.70E+00"
2.30E+00
7.90E+01
2.40E+01
5.03E+02
9.20E+03
2.60E+03
8.50E+03
8.80E-01
4.45E-01
1.10E+00
4.50E400
5.80E+01
3.50E+01
5.50E+02

Essential
Nutrient

(EN)?

No
No
No
No
Yes
No
Yes
No
No
No
No
No
No
No
No
No

Yes "~
No
No
No
No
No
No
No
No

Surface Soil
Background (BK)

Concentration

ND
ND
ND
ND

3.80E+04
1.85E+02
1.72E+04
8.83E+02
1.45E+04
1.77E-01

ND
2.02E+00

ND
4.27E+01
Soe notos
3.35E+02
4J3E+03
4.35E+02

ND
1 35E+00

ND
ND

Soe notes
6.90E+01
8.08E+02

Is
Max>BK?

--

--
No
Yes
Yes
No
No
Yes

Yes

No

Yes
No
Yes

No

-
--

No
No

Pass
EN/BK?

No
No

No
No
Yos
No
Yes
Yes
Yes
No
No
No
No
Yes
No
No

~Yes~
No
No
Yes
No
No
No
Yes
Yes

Taco Tier 1 Soll-
to-groundwater

(SGW)
Concentration

4.80E+04
1.10E + 05
3.30E+03
C.90E+04

NA
NA
NA
NA
NA

5.00E-02
7.80E+05

NA
4.20E+05
4.00E402
1.00E+02
5.90E407

NA
2.10E+07
2.40E+00

NA
1.60E+01
2.90E+04

NA
NA

2.00E+03

Is
Max>SGW?

No
No

No
No
No
No
No
No
No
Yes
No
No
No
No
Yes
No
No
No
No
No
No
No
No
No
No

COPC?

No
No
No
No
No
No
No
No
No

Yes
No
No
No
No

Yes
No
No
No
No
No
No
No
No
No
No

Reason

<SGW
<SGW
<SGW
<SGW

EN
NA
EN

<BK
<BK

>SGW
<SGW

NA
<SGW
<SGW

>SGW
<SGW

EN
<SGW
<SGW

<BK
<SGW
<SGW

NA
<BK

<SGW

Ci
I

sauget soil to groundwater screen.xls\SOIL - SS T4 Stats
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Surface Soil - Soll-lo-Groundwaler TACO Screen

Transect 5

ENSR International
Page 9 of 35

Constituent

Total 2.3.7.8-TCDD TEQ
2,4-DB
2-Bulanone (MEK)
4,4'-DDD
4,4'-DDE
4,4'-DDT
Acenaphlhylene
Acetone
Aldrin
Alpha Chlordano
Aluminum
Anthracene
Antimony
Arsenic
Barium
Benzene
Benzo(a)anthracene
Bonzo(a)pyrene
3onzo(b)lluoranthene
3enzo(g,h,i)perylene
Benzo(k)fluoranthene
Beryllium
bela-BHC
bis(2-Ethylhexyl)phthalate
Bulylbenzylphthalate
Cadmium
Calcium
Carbazole
Chromium
Chrysene
Cobait
Copper
blbenzo(a,h)anlhracene
Dicamba
Dieldrin
Dicthylphthalalo
Di-n-butyiphlhalalo
Endrin
Endrin aldehyde

Units

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
mg/kg
ug/kg
mg/kg
mg/kg
mg/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
mg/kg
ug/kg
ug/kg
ug/kg
mg/kg
mg/kg
ug/kg
ing/kg
ug/kg
mg/kg
mg/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

Number of
Samples
Analyzed

4
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9

9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9

Frequency
of Detection

100%

22%
56%
11%
33%
33%
11%
56%
11%
33%
100%

11%
33%
100%

100%

11%
67%
44%
67%
44%
44%
100%

11%
44%
11%

100%

100%

11%
100%

67%
100%

100%

44%
22%
22%
11%
22%
11%
22%

Average
(Avg)

7.87E-03
8.15E+00
1.83E+01
6.73E+00
3.15E+00
1.67E+01
3.40E+01
1 .37E+02
3.96E+00
8.12E+00
8.37EV03
8.90E+01
7.18E-01
6.33E+00
1.74E+02
1.80E+00
1.21E+02
1 .38E+02
1.78E+02
1.58E+02
1.59E+02
5.29E-01
1.00E-01
1.06E+02
1.22E+02
3.42E+00
9.93E+03
7.10E+01
1.46E+01
1.70E+02
5.99E+00
5.42E+01
9.86E+01
2.10E+00
1.58E+01
3.90E+01
3.35E+01
2.62E+00
2.29E+00

Maximum
Detected

Concentration
(Max)

2.18E-02
2.30E+01
3.40E+01
3.60E+01
8.30E+00
1.10E+02
3.40E+01
4.60E+02
2.30E+01
5.40E+01
1.10E+04
8.90E+01
9.05E-01
7.60E+00
1.90E-t-02
1.80E+00
4.60E+02
6.00E+02
7.80E+02

r 4.30E+02
6.00E+02
6.60E-01
1.00E-01
1.80E+02
3.40E+02
8.40E+00
2.05E+04
7.10E+01
1.85E+01
7. 10E+02

" 6.90E+00
8.45E+01
3.20E+02
2.90E+00
1.20E+02
3.90E+01
3.50E+01
6.10E+00
5.06E400

Essential
Nutrient
(EN)?

No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
Yes
No
No
No
No
No
No
No
No
No
No
No
No

Surface Soil
Background (BK)

Concentration

ND
NO
ND

ND
1.61E+01
1.41E+01

ND
ND
ND
ND

2.54E+04
1.60E+02
3.80E+00
1.91E+01
3.63E+02

ND
2.40E+02
1.87E+02
1.79E+02
1.27E+02
2.08E+02
1.51E+00

ND
3.22E+02

ND
8.65E+00
3.35E+04
6.40E+01
3.93E+01
2.73E+02
1.55E+01
2.09E+02

ND
ND
ND

1.87E+02
3.12E+02

ND
ND

Is
Max>BK?

--

No
Yes

--
--

No
No
No
No
No

Yes
Yos
Yes
Yes
Yos
No

No
--

No
No
Yes
No
Yes
No
No

--

No
No
--

Pass
EN/BK?

No
No
No

No
Yos
No
No
No
No
No
Yes
Yes
Yes
Yes
Yes
No
No
No
No
No
No
Yes
No
Yes
No

Yos
Yes
No
Yes
No
Yes
Yes
No
No
No
Yes
Yes
No
No

Taco Tier 1 Soil-
to-groundwater

(SOW)
Concentration

NA
NA
NA

8.00E+04
2.70E+05
1.60E+05
2.90E+06
1.60E+04
2.50E+03
4.80E+04

NA
5.90E+07
2.00E+01
1.00E+02
2.60E+02
1.70E+02
8.00E+03
8.20E+04
2.50E+04
2.10E+07
2.50E+05
1.40E+02
3.00E+00
3.10E+07
9.30E+05
1.00E+01

NA
2.80E+03

NA
8.00E-t05

NA
3.30E+02
Y60E403

NA
2.00E+01
4.70E+05
2.30E+06
5.00E+03
5.00E403

Is
Max>SQW?

No
No

No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
Yes
No
No
No
No

COPC?

No
No
No

No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

Yes
No
No
No
No

Reason

NA
NA
NA

<SGW
<SGW
<SGW
<SGW
<SGW
<SGW
<SGW
<BK

<SGW
<SGW
<SGW
<SGW
<SGW
<SGW
<SGW
<SGW
<SGW
<SGW
<SGW
<SGW
<SGW
<SGW
<SGW

EN
<SGW

<BK
<SGW
<BK

<SGW
<SGW

NA
>SGW

<SGW
<SGW
<SGW
<SGW

sauget soil to groundwater screen.xls\SOIL - SS T5 Stats
December 29, 2000

Revision 0



Surface Soil - Soll-lo-Groundwater TACO Screen

Transect 5

ENSR International
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Constituent

Endrin ketone
riuoranlhene
Gamma Chlordane
Heptachlor
Hcplachlor epoxldo
lndeno(1,2,3-cd)pyrene
Iron
Load
Magnesium
Manganese
MCPA
MCPP
Mercury
Melhoxyclilor
Molybdenum
Nickel
Penlachlorophenol
Phenanthrene
Potassium
Pyrene
Selenium
Silver
Toluene
Total PCBs
Vanadium
Zinc

Units

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
mg/kg
ing/kg
mg/kg
mg/kg
ug/kg
ug/kg
mg/kg
ug/kg
mg/kg
mg/kg
ug/kg
ug/kg
mg/kg
ug/kg
mg/kg
mg/kg
ug/kg
ug/kg
mg/kg
mg/kg

Number of
Samples
Analyzed

9
9
9
9
9
9
9
9
9

9
9
9
9

9
9
9
9
9
9
9
9
9
9
9
9
9

Frequency
ol Detection

11%
56%
22%
11%
22%
56%
100%

100%

100%

100%

22%
67%
100%

33%
100%

100%

33%
67%
100%

56%
11%
33%
11%
78%
100%

100%

Average
(Avg)

2.47E+00
2.43E+02
1.77E+01
1.15E+01
4.94E+00
1.71E+02
1.39E+04
8.03E+01
4.13E+03
3.48E+02
1.58E+03
2.95E+03
6.97E-02
1.47E+01
4.64E-01
1.68E+01
2.34E+02
1.01E+02
1.76E+03
1.99E+02
4.80E-01
5.01E-01
2.70E+00
6.67E+01
2.43E+01
3.74E+02

Maximum
Detected

Concentration
(Max)

4.95E+00
1.10E+03
7.80E+01
9.10E+01
3.00E401
4.50E+02
1 .60E+04
1 .70E+02
5.00E+03
4.00E+02
4.40E+03
6.80E+03
1.15E-01
3.80E+01
7.80E-01
1.90E+01
2.41E+02
3.60E+02
2.40E+03
8.10E+02
4.80E-01
6.00E-01
2.80E+00
1.65E+02
2.90E+01
9.80E+02

Essential
Nutrient

(EN)?

No
No
No
No
No
No
Yes
No
Yes
No
No
No
No
No
No
No
No "
No
Yes
No """

No
No
No
No
No
No

Surface Soil
Background (BK)

Concentration

ND
5.02E+02

ND
ND
ND
ND

3.80E+04
1.85E+02
1.72E+04
8.83E+02
1.45E+04
9.97E+03
1.77E-01

ND
2.02E400
4.27E+01
See notes
3.35E+02
4.73E+03
4!35E+02"

ND
1.35E+00

ND
See notes
6.90E+01
8.08E+02

Is
Max>BK?

Yes

No
No
No
No
No
No
No

No
No

Yes
No
Yes

No

No
Yes

Pass
EN/BK?

No
No
No
No
No
No
Yes
Yes
Yes
Yes
Yes
Yes
Yes
No
Yes
Yes
No
No
Yes
No
No
Yes
No
No
Yes
No

Taco Tier I Soll-
to-groundwater

(SGW)
Concentration

5.00E+03
2.10E+07
4.80E+04
1.10E+05
3.30E+03
6.90E+04

NA
NA
NA
NA
NA
NA

5.00E-02
7.80E+05

NA
4.00E+02
1.00E+02
5.90E+07

NA
2.10E+07
2.40E+00

NA
2.90E+04

NA
NA

2.00E+03

Is
Max>SGW?

No
No
No
No
No
No
No
No
No
No
No
No
Yes
No
No
No
Yes
No
No
No
No
No
No
No
No
No

COPC?

No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
Yes
No
No
No
No
No
No
No
No
No

Reason

<SQW
<SGW
<SGW
<SGW
<SGW
<SGW

EN
<BK
EN
<BK
<BK
<BK
<BK

<SGW
<BK

<SGW
>SGW

<SGW
EN

<SGW
<SGW

<BK
<SGW

NA
<BK

<SGW

Ci
I

sauget soil to groundwater screen.xls\SOIL - SS T5 Stats
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Surface Soil - Soll-to-Groundwater TACO Screen

Transect 6

ENSR International
Page 11 of 35

Constituent

Total 2,3,7,8-TCDD TEQ
4,4'-DDD
4,4'-DDE
4,4'-DDT
Acenaphlhono
Acetone
Alpha Chlordane
alpha-BHC
Aluminum
Anthracene
Antimony
Arsenic
Barium
3enzo(a)anlhracene
Benzo(a)pyrene
Benzo(b)lluoranlhene
Benzo(g,h,i)perylene
3enzo(k)fluoranthene
Beryllium
beta-BHC
bls(2-Ethylhexyl)phthalate
Butylbenzylphlhalate
Cadmium
Calcium
Carbazole
Chromium
Chrysene
Cobalt
Copper
deiia-BHC
Dibenzo(a.h)anlhraceno
Dlbenzoluran
Dicamba
Dleldrin
Endosuilan suliate
Endrin
Endrin aldehyde
Endrin kolone
Fluoranlhono

Units

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
mg/kg
ug/kg
mg/kg
mg/kg
mg/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
mg/kg
ug/kg
ug/kg
ug/kg
mg/kg
mg/kg
ug/kg
mg/kg
ug/kg
mg/kg
mg/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

Number of
Samples
Analyzed

4
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8

Frequency
of Detection

100%

25%
75%
38%
25%
38%
25%
13%

100%

38%
50%
100%

100%

88%
25%
88%
13%
25%
88%
13%
25%
13%
100%

100%

13%
100%

88%
100%

100%

13%
38%
13%
25%
13%
38%
13%
13%
25%
88%

Average
(Avg)

6.37E-03
2.93E+00
5.35E+00
3.56E+01
1.26E+02
1.05E+02
4.52E+00
2.20E-01
7.98E+03
2.43E+02
6.88E-01
6.01E+00
1.50E+0~2
6.06E+02
5.04E+02
6.34E+02
2.48E+02
5.03E+02
4.90E-01
1.34E+00
1.19E+02
5.70E+01
1.50E+00
6.26E404
1.91E+02
1.44E+01
7.12E+02
5.96E+00
2.93E+01
1.20E-01
1.18E+02
1.12E+02
2.35E+00
1.80E+00
1.14E+00
1.99E+00
7.50E-01
4.50E-01
1.38E+03

Maximum
Detected

Concentration
(Max)

1.32E-02
6.40E400
1.80E+01
1.40E+02
4.20E+02
4.20E+02
1.70E+01
2.20E-01
9.70E+03
1.40E+03
7.70E-01
9.20E+00
2.00E+02
4.20E+03
3.60E+03
4.40E+03
1.30E+03
3.40E+03
8.60E-01
3.80E+00
3.60E402
5.70E+01
4.00E+00
1 .50E+05
8.60E+02
1.80E+01
4.90E+03
9.20E+00
5.60E401
1.20E-01
6.00Ei02
2.30E+02
3.00E+00
1.80E+00
1.90E+00
2.20E-IOO
7.50E-01
6.70E-01
980E+03

Essential
Nutrient

(EN)?

No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
Yes
No
No
No
No
No
No
No
No
No
No
No '
No
No
No
No

Surface Soil
Background (BK)
Concentration

ND
ND

1.61E+01
1.41E+01

ND
ND
ND
ND

2.54E+04
1.60E+02
3.80E+00
1.91E+01
3.63E+02
2.40E+02
1.87E+02
1.79E+02
1.27E+02
2.08E+02
VSIE+OO

ND
3.22E+02

ND
8.65E+00
3.35E+04
6.40E+01
3.93E+01
2.73E+02
1.55E+01
2.09E+02

ND ""

ND
ND
ND
ND
ND
ND
ND
ND

5.02E+02

Is
Max>BK?

--

Yes
Yes

No
Yes
No
No
No
Yes
Yes
Yes
Yes
Yes
No
--

Yes
--

No
Yes
Yes
No

Yes
No
No

::
---"

Yes

Pass
EN/BK?

No
No
No
No
No
No
No
No
Yes "
No
Yes
Yes
Yes
No
No
No
No
No
Yes
No
No
No
Yes
Yes
No
Yes
No
Yes
Yes
No
No
No
No
No
No
No
No
No
No

Taco Tier 1 Soll-
to-groundwater

(SOW)
Concentration

NA

8.00E+04
2.70E+05
1.60E+05
2.90E+06
1.60E+04
4.80E+04
3.00E+00

NA
5.90E+07
2.00E+01
1.00E+02
2.60E+02
8.00E+03
8.20E+04
2.50E+04
2.10E+07
2.50E+05
1.40E+02
3.00E+00
3.10E+07
9.30E+05
1.00E+01

NA

2.80E+03
NA

8.00E+05
NA

3.30E+02
3.00E+00
7.60E+03

NA
NA

2.00E+01
9.00E+04
5.00E403
5.00E+03
5.00E403
2 10F<07

Is
Max>SGW?

No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
Yes
No
No
No
No
No
No
No
No
No
N(T
No
No
No
No
No
No
No
No
No

COPC?

No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
Yes
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

Reason

NA
<SGW
<SGW
<SGW
<SGW
<SGW
<SGW
<SGW
<BK

<SGW
<SGW
<SGW
<SGW
<SGW
<SGW
<SGW
<SGW
<SGW
<SGW

>SGW
<SGW
<SGW
<SGW

EN
<SGW
<BK

<SGW
<BK

<SGW
<SGW
<SGW

NA
NA

<SGW
<SGW
<SGW
<SGW
<SGW
<SGW

sauget soil to groundwater screen.xls\SOIL - SS T6 Stats
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Surface Soil

Transect 6

Soll-lo-Groundwater TACO Screen
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Constituent

Fluorene
Gamma Chlordanc
gamma-BHC (Lindane)
Heptachlor
Heplaclilor epoxide

Indenof t ,2,3-cd)pyrene
Iron
Lead
Magnesium
Manganese
MCPP
Mercury
Methoxychlor
Molybdenum
Nickel
Pentachlorophenol
Phenanlhreno
Potassium
Pyrene
Selenium
Silver
Thallium
Toluene
Total RGBs
Vanadium
Zinc

Units

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
mg/kg
mg/kg
mg/kg
mg/kg
ug/kg
mg/kg
ug/kg
mg/kg
mg/kg
ug/kg
ug/kg
mg/kg
ug/kg
mg/kg

mg/kg
mg/kg
ug/kg
ug/kg
mg/kg
m.8*2_

Number of
Samples
Analyzed

8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8

Frequency
of Detection

13%
25%
13%
13%
13%
50%
100%

100%

100%

100%

13%
100%

38%
100%

100%

63%
75%
100%

75%
13%
13%
25%
13%
75%
100%

100%

Average
(Avg)

1.56E+02
4.70E+00
1.30E-01
1 .78E+00
1.80E-01
2.20E+02
1.36E+04
5.54E+01
8.71 E403
3.85E+02
1.55E+03
5.73E-02
3.60E+00
B.40E-01
1.73E+01
2.40E+02
9.75E+02
1.78E+03
1.11E+03
5.66E-01
2.90E-01
6.19E-01
2.20E+00
8.31E+01
2.54E+01
1.56E+02

Maximum
Detected

Concentration
(Max)

5.80E+02
.80E+01
.30E-01
.10E+00
.80E-01
.10E+03
.90E+04
.10E+02

1.80E+04
G.60E+02
4.50E+03
8.60E-02
5.50E+00
3.20E+00
2.30E+01
2.49E+02
7/IOE+03 "'
2.40E+03
7.70E+03
6.80E-01

_2.90E-OJ
9.70E-01
2.20E+00
3.85E+02
3.30E+01
3.50E+02

Essential
Nutrient
(EN)?

No
No
No
No
No
No
Yes
No
Yes
No
No
No
No
No
No
No
No~
Yes
No
No
No
No"
No
No
No
No

Surface Soil
Background (BK)

Concentration

ND
ND
ND
ND
ND
ND

3.80E+04
1 .85E402
1.72E+04
8.83E+02
9.97E+03
1.77E-01

ND
2.02E+00
4.27E+01
See notes
3.35E+02
4.73E+03
4.35E+02

ND
1.35E+00

ND
ND

See notes
6.90E+01

8.08E+02

Is
Max>BK?

--
--

No
No
Yes
No
No
No
--

Yes
No

Yes
No
Yes

--
No

--
No
No

Pass
EN/BK?

No
No
No
No
No
No
Yes
Yes
Yes
Yes
Yes
Yes
No
No
Yes
No
No
Yes
No
No
Yes
No
No
No
Yes
Yes

Taco Tier 1 Soll-
to-groundwater

(SGW)
Concentration

2.80E+06
4.80E+04

4.70E+01
i.ioE+os
330E+03
6.90E+04

NA
NA
NA
NA
NA

5.00E-02
7.80E+OG

NA
4.00E+02
1.00E+02
5.90E+07

NA
2.10E+07
2.40E+00

NA
1.60E-I01
2.90E+04

NA
NA

2.00C+03

Is
Max>SQW?

No
No
No
No
No
No
No
No
No
No
No
Yes
No
No
No
Yes
No
No
No
No
No
No
No
No
No
No

COPC?

No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
Yes
No
No
No
No
No
No

" No
No
No
No

Reason

<SGW
<SGW
<SGW
<SGW
<SGW
<SGW

EN
<BK
EN
<BK
<BK
<BK

<SGW
NA

<SGW
>SGW

<SGW
EN

<SGW
<SGW

<BK
<SGW
<SGW

NA
<BK

<SGW

sauget soil to groundwater screen.xls\SOIL - SS T6 Stats
December 29, 2000

Revision 0



Surface Soil - Soll-to-Groundwater TACO Screen
Transect 7

ENSR International
Page 13 of 35

Constituent

Tola! 2,3.7,8 TCDO TEQ
2-Bulanone (MEK)
2-Melhylnaphlhalcne
4,4'-ODD
4,4'-DDE
4,4'-DDT
Acenaphlliene
Acetone
Alpha Chlordane
Aluminum
Anthracene
Antimony
Arsenic
Barium
Benzene
Benzo(a)anlhracene
Benzo(a)pyrene
3enzo(b)lluoran(hene
Benzo(g.h,i)perylene
3enzo(k)lluo[anlhene
Beryllium
bls(2-Ethylhexyijphilialale
Bulylbenzylphthalale
Cadmium
Calcium
Carbazole
Carbon disullide
Chromium
Chrysene
Cobalt
Copper
della-BHC
Dibenzo(a,h)antiiracene
Dlbenzoluran
Dlcamba
Dicldrin
Di-n-bulylphlhalnle
Gndosullan II
Endrln
Endrin kelono

sauget soil to gr

Units
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
mg/kg
ug/kg
mg/kg
mg/kg
mg/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
mg/kg
ug/kg
ug/kg
mg/kg
mg/kg
Ufj*0
ug/kg
mg/kg

ug/kg
mg/kg
mg/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

oundwat

Number of
Samples
Analyzed

3
9
9
9
9
9
9
9
9
9
9
g
9
9
9
9
9
9
9
9
9
9
9. . . . . . . .

9
9

9
9
9
9
9
9
9

9
9
9
9
9
9
9

sr screen. xl

Frequency
of Detection

100%

33%
11%
11%

78%
67%
22%
56%
22%
100%

33%
11%

100%

100%

22%
100%

100%

100%

100%

100%

33%
44%
11%
100%

100%

33%
22%

~ 100%

100%

100%

100%

11%
33%
11%
11%
22%
78%
11%
22%
<14%

s\SOIL - SS

Average
(Avg)

2.80E-03
1.84E+01
6.50E+01
1.30E+00
9.80E+00
7.71E+00
9.77E+01
1.85E+02
2.40E+00
8.33E+03
1.18E+02
5.23E-01
9.99E+00
1.67E+02
3.14E+00
3.42E+02
3.74E+02
4.06E+02
2~29E+02
3.54E+02
4.23E-01
7.18E+01
5.80E+01
3.12E+00
1.46E+04
1.16E+02
3.17E+00
1.53E+01
4.86E+02
6.63E+00
4.29E+01
1.80E-01
i".03E+02
5.20E+OI
2.65E+00
1.81E+00
8.86E+01
1.00E+00
2.50E-01
1.40F+00

T7 Stats

Maximum
Detected

Concentration
(Max)

5.23E-03
3.70E+01
6.50E+01
1.30E+00
5.40E+01
2.90E+01
1 .60E+02
5.00E+02
1.10E+01
1.20E+04
3.60E+02
7.30E-01
3.40E+01
2.00E+02
4.80E+00
1.90E+03
2.10E+03
2.20E+03
1.10E+03
2.10E+03
8.25E-01
9.10E+01
5.80E+01
6.10E+00
3.80E+04
3.10E+02
4.30E+00
2.00E+Or
2.60E+03
7.80E+00
1.30E+02
1.80E-01
4.ioh+02
5.20E+01
2.65E+00
3.00E+00
1.70E+02
1.00E+00
4.00F.-01
1.90E+00

Essential
Nutrient
(EN)?

No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
Yes
No
No
No
No
No
No
No

" No
No
No
No
No
No
No

~ No

Surface Soil
Background (BK)

Concentration

ND
ND
ND
ND

1.61E+01
1.41E+01

ND
ND
ND

2.54E+04
1.60E+02
3.80E+00
1.91E+01
3.63E+02

ND
2.40E+02
1.87E+02
1.79E+02
1.27E+02
2.08E402
1.51E+00
3.22E+02

ND
8.65E+00
3.35E+04
6.40E+01

ND
3.93E+01
2.73E+02
1.55E+01
2.09E+02

ND
ND
ND
ND
ND

3.12E+02
ND
ND
ND

Is
Max>BK?

'--'"

Yes
Yes

No
Yes
No
Yes
No
-•

Yes
Yes
Yes
Yes
Yes
No
No

No
Yes
Yes

No
Yes
No
No

No

Pass
EN/BK?

No
No
No
No
No
No
No
No
No
YeV
No
Yes
No
Yes
No
No
No
No
No
No
Yes
Yes
No
Yes
Yes
No
No

Yes
No
Yes
Yes
No
No
No
No
No
Yes
No
No
No

Taco Tier 1 Soil-
to-groundwater

(SGW)
Concentration

NA
NA

4.20E+05
8.00E+04
2.70E+05
1.60E+05
2.90E406
1.60E+04
4.80E+04

NA
5.90E+07
2.00E+01
1.00E+02
2.60E+02
1.70E+02
8.00E+03
8.20E+04
2.50E+04
2"i6E+07
2.50E+05
I.40E+02
3.10E+07
9.30E+05
1.00E+01

NA
2.80E+03
1.60E+05

NA
8.00E+05

NA
3.30E+02
3.00E+00
760F.<03

NA
NA

2.00E+01
2.30E+06
9.00E+04
5.00E<03
5.00E+03

Is
Max>SQW?

No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

" No
No
No
No
No
No

"No
" No^

No
No
No
No
No
No
No

COPC?

No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
NcT
No
No
No
No
No
No
No
Oecer

Reason

NA
NA

<SGW
<SGW
<SGW~
<SGW
<SGW
<SGW
<SGW
<BK

<SGW
<SGW
<SGW
<SGW
<SGW
<SGW
<SGW
<SGW
<SGW
<SGW
<SGW
<SGW
<SGW
<SGW

EN
<SGW
<SGW
<BK

<SGW
<BK

<SGW
<SGW
<SGW

NA
NA

<SGW
<SGW
<SGW
<SGW
<SGW

nber 29, 2000"
Revision 0



Surface Soil • Soll-to-Groundwaler TACO Screen

Transect 7

ENSR International
Page 14 of 35

Constituent

Ethylbenzene
Fluoranlhene
Fluorene
Gamma Chlordane
gamma-DHC (Llndane)
Heptachlor epoxide
lndeno(1 ,2,3-cd)pyrene
Iron
Lead
Magnesium
Manganese
Mercury
Methoxychlor
Molybdenum
Nickel
Penlachlorophonol
Phenanlhrene
Potassium
Pyreno
Selenium
Silver
Thallium
Toluene
Total PCBs
Trlchloroelhene
Vanadium
Xylenes, Total
Zinc

Units

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ing/kg
mg/kg
mg/kg
mg/kg
mg/kg
ug/kg
mg/kg
mg/kg
ug/kg
ug/kg
mg/kg
ug/kg
mg/kg
mg/kg
mg/kg
ug/kg
ug/kg
ug/kg
mg/kg
ug/kg
mg/kg

Number of
Samples
Analyzed

g
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9

Frequency
of Detection

11%
100%

22%
44%
11%
22%
44%
100%

100%

100%

100%

100%

56%
89%
100%

33%
100%

100%

100%

67%
44%
11%
44%
89%
11%

100%

11%

100%

Average
(Avg)

2.75E+00
9.66E+02
9.51E+01
1.97E+00
8.70E-02
4.40E-01
2.40E+02
1.47E+04
6.461+OJ
"5.66E+03
3.45E+02
8.51E-02
6.82E+00
7.93E-01
2.17E+01
2.41E+02
5.09E+02
2.02E+03
6.86E+02
6.93E-01
3.65E-01
5.72E-01
4.68E+00
3.52E+01
2.56E400
2.47E+01
3.18E+00
3.84E+02

Maximum
Detected

Concentration
(Max)

3.00E+00
5.60E+03
1.40E+02
1.00E+01
8.70E-02
6.20E-01
1.10E+03
1.75E+04
1.50E+02
1.10E+04
4.35E+02
1.60E-01
1.00E+01
1.80E+00
5.50E+01
2.51E+02
2.90E+03
2.85E+03
3.90E+03
1.10E+00
4.40E-01
8.50E-01
1.20E+01
9.00E+01
2.60E+00
3.25E+01
4.20E+00
8.70E+02

Essential
Nutrient
(EN)?

No
No
No
No
No
No
No
Yes
No
Yes' "
No
No
No
No
No
No
No
Yes
No
No
No
No
No
No
No
No
No
No

Surface Soil
Background (6K)

Concentration

ND
5.02E+02

ND
ND
ND
ND
ND

3.80E+04
1.85E+02

~1/72E+04
8.83E+02
1.77E-01

ND
2.02E+00
4.27E+01
See notes
3.35E+02
4.73E+03
4.35E+02

ND
1.35E+00

ND
ND

See notes
ND

6.90E+01
ND

8.08E+02

Is
Max>BK?

Yes

No
No

" N o
No
No
--

No
Yes

Yes
No
Yes

No
--

No

Yes

Pass
EN/BK?

No
No
No
No
No
No
No
Yes
Yes
Yes
Yes
Yes
No

Yes
No
No
No
Yes
No
No
Yes
No
No
No
No
Yes
No

No

Taco Tier 1 Soil-
to-groundwater

(SGW)
Concentration

1.90E+04
2.10E+07
2.80E+06
4.80E+04
4.70E+01
3.30E+03
6.90E+04

NA
NA
NA "
NA

5.00E-02
7.80E+05

NA
4.00E+02
1.00E+02
5.90E+07

NA
2.10E+07
2.40E+00

NA
1.60E+01
2.90E+04

NA
3.00E+02

NA
1.50E+05
2.00E+03

Is
Max>SQW?

No
No
No
No
No
No
No
No
No
No
No
Yes
No
No
No
Yes
No
No
No
No
No
No
No
No
No
No
No
No

COPC?

No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
Yes
No
No
No
No
No
No
No
No
No
No
No
No

Reason

<SGW
. <SGW

<SGW
<SGW
<SGW
<SGW
<SGW

EN
<BK
EN
<BK
<BK

<SGW
<BK

<SGW
>SGW

<SGW
EN

<SGW
<SGW
<BK

<SGW
<SGW

NA
<SGW
<BK

<SGW
<SGW

o
I

sanqet soil to groundwater screen.xls\SOIL - SS T7 Stats
December 29. 2000
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Suburfacc Soil - Soll-to-Groundwatcr TACO Screen
Transect 1

ENSR International
Page 15 of 35

Constituent

Total 2,3.7.8-TCDD TEQ
2-Bulanono (MEK)
4.4'-DDD
4,4'-DDE
4,4'-DDT
Acetone
Alpha Chlordane
Aluminum
Antimony
Arsenic
Barium
Beryllium
bls(2-Elhylhexyl)phthalale
Cadmium
Calcium
Chromium
Cobalt
Copper
Dicamba
Dieldrin
Endrin kelone
Heptachlor
Heplechlor epoxide
Iron
Lead
Magnesium
Manganese
MCPA[(4-chloro-2-methylphonoi
Mercury
Melhoxychlor
Melhylene chloride (Dichloromet
Molybdenum
Nickel
Potassium
Total PCBs
Trichloroelhene
Vanadium
Zinc

Unlit

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
ug/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
mg/kg
mg/kg
mg/kg
mg/kg
ug/kg
mg/kg
ug/kg
ug/kg
mg/kg
mg/kg
mg/kg
ug/kg
ug/kg
mg/kg
mg/kg

Number of
Samples
Analyzed

3
10
10
10
to
10
10
10
10
10
10
10
10
10
10
io
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10

Frequency
of Detection

100%

10%
10%
20%
10%
10%
10%

100%

50%
ioo%
100%

100%

20%
90%
100%

100%

100%

100%

10%
20%
20%
10%
30%
100%

100%

100%

100%

10%
70%
20%
10%

100%

100%

100%

30%
30%
100%

100%

Average
(Avg)

1.33E-05
1 71E)01
5.30E-01
1 .80E-01
2.70E-01
5.34E+01
5.80E-01
7.36E403
6.86E-01
5.82E+00
1.85E+02
4.59E-01
1.02E+02
2.78E-01
1.29E+04
1.25E+01
5.98E+00
1.29E+01
1.30E+00
6.60E-01
2.25E-01
2.60E-01
3.26E-01
1 .28E+04
9.53E+00
5.90E+03
3.57E+02
1 .24E+03
2.18E-02
2.10E+00
2.40E+00
3.98E-01
1.63E+01
1.42E+03
1.10E+01
3.70Etbo
2.24E«01
6.52E401

Maximum
Delected

Concentration
(Max)

2.00E-05
2.50E+01
5.30E-01
2.20E-01
2.70E-01
2.40E402
5.80E-01
1.70E+04
8.40E-01
8.70E+00
2.60E+02
9.30E-01
1.50E+02
5.30E-01
1 .80E+04
2.50E+01
1.IOE+01
2.40E+01
1.30E+00
1.20E+00
2.70E-01
2.60E-01
5.70E01
2.20E+04
1.50E+01
8.30E+03
9.80E+02
1.70E+03
7.00E-02
2.60E+00
2.40E+00
7.60E-01
3.30E+01
2.70E+03
1.90E+01
7.40EtOO
4.50E-t01
2.50E+02

Essential
Nutrient
(EN)?

No
No
No
No
No
No
No
No
No
No
No
No
No
No
Yes
No
No
No
No
No
No
No
No
Yes
No
Yes
No
No
No
No
No
No
No
Yos
No
No
No
No

Subsurface Soil
Background (BK)

Concentration

ND
ND
ND
ND
ND

1.10E+01
ND

203E<04
2.40E+00
1.74E+01
3.73E»02
1.27E+00

ND
6.87E+00
1.61E+04
3.27E+01
1.39E+01
1.55E+02

ND
ND
ND
ND
ND

3.33E+04
1.42E402
9.33E+03
8.00E+02

ND
5.61 E-02

ND
2.80E+00
1.75E+00
3.73E+01
4.20E+03

ND
ND

5.80E+01
6.41E+02

Is
Max>BK?

Yos

No
No
No
No
No

No
Yes
No
No
No

--

No
No
No
Yes

Yes
--

No
No
No
No

No
No

Pass
EN/BK?

No
No
No
No
No
No
No
Yes
Yes
Yes
Yes
Yes
No
Yes
Yes
Yes
Yes
Yes
No
No
No
No
No
Yes
Yea
Yes
No
No
No
No
Yes
Yes
Yes
Yos
No
No
Yos
Yos

Taco Tier 1 Soil-
to-groundwater

(SOW)
Concentration

NA
NA

8.00E+04
2.70E+05
1 .60E+05
1.60E+04
4.80E+04

NA
2.00E+01
1 .OOE+02
2.60E+02
1 .40E+02
3.10E+07
1.00E+01

NA
NA
NA

3.30E+02
NA

2.00E+01
5.00E<03
1.10E+05
3.30E<03

NA
NA
NA
NA
NA

5.00E-02
7.80E+05
2.00E+02

NA
4.00E<02

NA
NA

3.00E402
NA

2.00E<03

Is
Max>SGW?

No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

Yes
No
No
No
No
No
No
No
No
No

COPC?

No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
Yes
No
No
No
No
No
No
No
No
No

Reason

NA
NA

<SGW
<SGW
<SQW
<SGW
<SGW

<BK
<SGW
<SGW
<SGW
<SGW
<SGW
<SGW

EN
<BK
<BK

<SGW
NA

<SGW
<SGW
<SGW
<SGW

EN
<BK
EN
NA
NA

>SGW
<SGW
<SGW

<BK
<SGW

EN
NA

<SGW
<BK

<SGW

saugel soil to groundwater screen.xls\SOIL - SB T1 Stats
December 29, 2000
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Suburface Soil - Soll-to-Groundwater TACO Screen

Transect 2

ENSR International
Page 16 of 35

Constituent

Total 2,3,7.8-TCDD TEQ

2-Butanone (MEK)
Acetone
Aluminum
Antimony
Arsenic
Barium
Beryllium
t>ls(2-Etliylhexyl)phthalnte
Cadmium
Calcium
Chromium
Cobalt
Copper
Dleldrln
Iron
Lead
Magnesium
Manganese
Mercury
Molybdenum
Nickel
Potassium
Selenium
Thallium
Vanadium
Zinc

Units

ug/kg
ug/kg
ug/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
ug/kg
nig/kg
mg/kg
mg/kg
mg/kg
mg/kg
tig/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

Number of
Samples
Analyzed

2
9
9
9
9
9
9
9
9
9
9
9
9

9
9

9
9
9
9
9
9
9
9

9
9
9
9

Frequency
of Detection

100%

11%
22%
100%

11%
100%

100%

44%
56%
100%

100%

100%

100%

100%

11%

ioo%
100%

100%

100%

67%
100%

100%

100%

11%
11%

100%

100%

Average
(Avg)

5.75E-02
1.70E+01
3.98E+01
5.61 E+03
6.70E-01
4.67E+00
1.63E+02
2.63E 01
9.23E+01
2.01E-01
1.16E+04
9.61 E+00
5.21E+00
8.64E+00
4.10E-01
1.05E+04
7.82E+00
5.19E+03
2.37E+02
1.24E-02
4.59E-01
1.28E+01
1.16E+03
5.05E-01
5.38E-01
1.77E+01
3.69E+01

Maximum
Detected

Concentration
(Max)

6.50E-02
2.33E+01
1.07E+02
1.10E+04
6.70E-01
7.00E+00
2.20E+02
3.70E-01
1 .60E+02
3.20E-01
1.50E+04
1.50E+01
8.30E+00
1.60E+01
4.10E-01
T.60E+04
1.20E+01
6.80E+03
4.80E+02
2.90E-02
7.70E-01
2.00E+01
2.00E+03
5.10E-01
5.65E-01
2.80E+01
5.70E+01

Essential
Nutrient

(EN)7

No
No

No
No
No
No
No
No
No
No
Yes
No
No

No

No
Yes
No
Yes
No
No
No
No
Yes
No
No
No
No

Subsurface Soil
Background (BK)

Concentration

ND
ND

1.10E+01
2.03E+04
2.40E+00
1.74E+01
3.73E+02
1.27E+00

ND
6.87E+00
I.61E+04"
3.27E+01
1.39E+01
1.55E+02

ND
3.33E+04"
1.42E+02
9.33E+03
8.00E+02
5.61E-02
1 .75E+00
3.73E+01
4.20E+03

ND
ND

5.80E+01
6.41E+02

Is
Max>BK?

Yes
No
No
No
No
No

No
No"
No
No
No

No
No
No
No
No
No
No
No

No
No

Pass
EN/BK?

No
No
No
Yes
Yes
Yes
Yes
Yes
No
Yes
Yes
Yes
Yes
Yes
No
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes "
No
No
Yes
Yes

Taco Tier 1 Soll-
to-groundwater

(SOW)
Concentration

NA
NA

1 .60E+04
NA

2.00E+01
1.00E+02
2.60E+02
1.40E+02
3.10E+07
1.00E+01
"NA

NA
NA

3.30E+02

2.00E+01
NA
NA
NA
NA

5.00E-02_.. ^

4.00E+02
NA

2.40E+00
1.60E+01

NA
2.00E+03

Is
Max>SGW?

No
No
No
No
No
No
No
No
No
No
No
No
No
No

No
No
No
No
No
No
No
No
No
No
No
No
No

COPC?

No
No
No
No
No
No
No
No
No
No
No
No
No~
No

No
No~ "
No
No
No
No

~ No
No
No
No
No
No
No

Reason

NA
NA

<SGW
<BK

<SGW
<SGW
<SGW
<SGW
<SGW
<SGW
" EN~
<BK
<BK^

<SGW
<SGW

EN
"iBK

EN
<BK

<SGW
<BK"

<SGW
EN

<SGW
<SGW

<BK
<SGW

I
10
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Suburlace Soil - Soll-to-Groundwaler TACO Screen

Transect 3

ENSR International
Page 17 of 35

Constituent

2-Bulanone (MEK)
Acetone
Aluminum
Antimony
Arsenic
Barium
Benzo(g,h,i)perylene
Roryllium
bls(2-Elhylhexyl)phthalate
Cadmium
Calcium
Chromium
Cobalt
Copper
Dibenzo(a,h)an!hracono
lndeno( 1 ,2,3-cd)pyrene
Iron
Lead
Magnesium
Manganese
Mercury
Molybdenum
Nickel
Pentachlorophenol
Potassium
Sodium
Total PCBs
Vanadium
Zinc

Units

ug/kg
ug/kg
mg/kg
mg/kg
mg/kg
mg/kg
ug/kg
mg/kg
ug/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
ug/kg
ug/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

ug/kg
mg/kg
mg/kg
ug/kg
mg/kg
mg/kg

Number ol
Samples
Analyzed

10
10

10

10
10

10

10

10
10

10

10

10

10
10

10

to
10
10

10

10

10

10
10
10
10

10

10
ib
10

Frequency
of Detection

10%
10%

100%

40%
100%

100%

40%
50%
40%
90%
100%

100%

100%

100%

10%
10%
100%

100%

100%

100%

100%

100%

100%

20%
100%

30%
10%

100%

100%

Average
(Avg)

1.67E+01
4.65F+01
7.35E+03
7.91E-01
5.35E+00
1 84K+02
9.23E+01
3.97E-01
9.70E101
2.93E-01
1.26E+04
1.20E+01
5.82E400
1.16E+01
5.74E+01
9.10E+01
1.27E+04
9 70E+00
5.82E+03
2.89E+02
2.41E-02
5.29E-01
1.50E+01
2.50E+02
I.57E+03
8.74E+01
9.17E+00
2.16E+01
6.73E+01

Maximum
Detected

Concentration
(Max)

2.40E+01
1.80E+02
1.40E+04
9.15E-01
8.50E+00
2.50E+02
1.10E+02
8.90E-01
1.20E+02
5.70E-01
1.90E+04"
2.10E+01
8.10E+00
1.90E+01
8.70E+01
9.20E+01
1.90E+04
1.70E+01
7.70E+03
5.50E+02
7.80E-02
9.50E-01
2.20E+01
2.76E+02
2.70E+03
1.60E+02
9.50E+00
3.80E+01
2.60E+02

Essential
Nutrient
(EN)7

No
No
No
No
No
No
No
No
No
No
Yes
No
No
No
No
No

Yes_

No
Yes
No
No
No
No
No
Yes
Yes
No
No
No

Subsurface Soil
Background (BK)

Concentration

ND
1.10E+01
2.03E+04
2.40E+00
1.74E+01
373E+02
6.80E+01
1.27E+00

ND
6.87E+00
1.61E+04
327E+01
1.39E+01
1.55E+02

ND
ND

3.33E+04
i"42E+02
9.33E+03
8.00E+02
5.61E-02
1.75E+00
3.73E+01

ND
4.20E403
3.53E+02

ND
B^BOE+OI
6.41EH02

Is
Max>BK7

Yes
No
No
No
No
Yes
No

No
Yes
No
No
No

..

No
No
No
No
Yes
No
No

No
No

No
No

Pass
EN/BK?

No
No
Yes
Yes
Yes
Yes
No
Yes
No
Yes
Yes
Yes
Yes
Yes
No
No
Yes
Yos
Yes
Yes
No
Yes
Yes
No
Yes

Yes
No
Yes
Yes

Taco Tier 1 Soll-
to-groundwater

(SOW)
Concentration

NA

1.60E+04
NA

2.00E+01
1.00E+02
2.60E+02
2.10E+07
1.40E+02
3.10E+07
1.00E+01

NA""
NA
NA

3.30E+02
7.60E+03
6.90E+04

NA
"NA""

NA
NA

5.00E-02
NA ~l

4.00E+02
1.00E+02

NA
NA
NA
NA

2.00Ei03

Is
Max>SQW?

No
No
No
No
No
No
No
No
No
No

"~" No

No
No
No
No
No
No
No
No
No
Yes
No
No
Yes
No
No
No
No
No

COPC?

No
No

No
No
No
No
No
No
No
No

""No"

No
No
No
No
No
No
No
No
No
Yes
No
No

Yes
No
No
No
No
No

Reason

NA

<SGW
<BK

<SQW
<SGW
<SGW
<SGW
<SGW
<SGW
<SGW

EN
<BK
<BK

<SGW
<SGW
<SGW

EN
<BK"
EN
<BK

>SGW
<BK

<SGW
>SGW

EN
EN
NA

<BK
<SGW

I
rvi
O
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Suburlaco Soil - Soil-to-Groundwaler TACO Screen

Transect 4

ENSR International
Page 18 of 35

Constituent

2,4,5-TP (Silvex)
2-Butanone (MEK)
2-Melhylnaphlhalene
Acenaphthene
Acenaphthylene
Acetone
Aluminum
Anthracene
Arsenic
Barium
Benzo(a)anthracene
Benzo(a)pyrene
Bonzo(b)(kioianthG<\e
Donzo(g,h,l)perylene
Benzo(k)lluoranthene
Beryllium
beta-BHC
bis(2-Ethylhexyl)phthalate
Cadmium
Calcium
Carbazole
Chromium
Chrysene
Coball
Copper
dolla-BHC
Dibenzo(a.h)anlhracene
Dlbenzoluran
Dieldrin
Endosulfan sullate
Endrln ketone
riuoranlhone
Fluorene
lndeno(1 ,2.3-cd)pyrene
Iron
Lead
Magnesium
Manganese
Mercury

Units

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
mg/kg
ug/kg
mg/kg
mg/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ing/kg
ug/kg
ug/kg
mg/kg
mg/kg
ug/kg
mg/kg
ug/kg
mg/kg
mg/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

Number of
Samples
Analyzed

10
id
10
10

10

10
10
10

10

10
10
10
10
10
10

10
10

10

10

10

to
10

10

10

10

10
10
10
10
10
10
10
10
10
10
10
10
10
10

Frequency
of Detection

10%
10%
10%
10%
10%
50%
100%

20%

100%

100%

40%
10%
10%
20%
10%

100%

10%
20%
70%
100%

10%
100%

40%
100%

100%

20%
10%
10%
10%
10%
10%
30%
10%
10%

100%

100%

100%

100%

80%

Average
(Avg)

1 .50E+00
5.70E+00
1.07E+02
1.91E+02
1 .63E+02
5.16E+01
6.17E+03
6.27E+02
4.82E+00
1.55E+02
1.28E+03
6.09E+02
1.07E+03
1.09E+02
7.21E+02
3.72E-01
2.00E-01
9.65E+02
3.33E-01
2.43E+04
1.73E+02
1.22E+01
1.18E+03
5.06E+00
1.16E+01
1.75E-01
2.39E+02
2.01E+02
1 .30E+00
1 .OOE+00
2.90E-01
2.39E+03
2.91E+02
4.41E+02
1.13E+04
2.36E+01
6.15E+03
2.59E+02
1.54E-02

Maximum
Detected

Concentration
(Max)

1.50E+00
5.70E+00
1.60E+02
1.00E+03
7.20E+02
2.20E402
9.00E+03
5.40E+03
6.00E+00
2.10E+02
1.20E+04
5.60E+03
9.80E403
3.30E+02
6.30E+03
5.00E-01
2.00E-01
8.70E+03
1. OOE+00
1.30E+05
8.20E+02
1.70E+01
1.10E+04
6.10E+00
3.00E+01
2.30E-01
1.90E+03
1.10E+03
1.30E+00
1. OOE+00
2.90E-01
2.30E+04
2.00E+03
3.50E+03
1.60E+64
1.30E+02
1.10E+04
3.55E+02
3.90E-02

Essential
Nutrient

(EN)?

No
No
No
No
No
No
No
No
No
No

No
No
No
No
No
No
No
No
No

Yes
No
No
No
No
No
No
No
No
No
No
No
Tlo
No
No
Yes
No
Yos
No
No

Subsurface Soil
Background (BK)

Concentration

1.08E+01
NO
ND
ND
ND

1.10E+01
2.03E+04

ND

1.74E+OI
3.73E+02
5.20E+01

ND
ND

6.80E+01
ND

1.27E+00
ND
ND

6.87E+00
1.61E+04

ND
3.27E+01
8.40E+01
1.39E+01
1.55E+02

ND
ND
ND
ND
ND
ND

8.40E+01
ND
ND

3.33E+04
1.42E+02
9.33E+03
8.00E+02
5.61E-02

Is
Max>BK?

No

--

Yes
No

No
No
Yes

Yes
•-

No
--

No
Yea

No
Yes
No
No
--

--

Yes

No
No
Yes
No
No

Pass
EN/BK?

Yes
No
No
No
No
No
Yes
No
Yes

Yes
No
No
No
No
No
Yes
No
No
Yes
Yes
No
Yes
No
Yes
Yes
No
No
No
No
No
No
No
No
No
Yes
Yes
Yes
Yes
Yes

Taco Tier 1 Soll-
lo-groundwater

(SGW)
Concentration

5.50E+04
NA

4.20E+05
2.90E+06
2.90E+06
1.60E+04

NA
5.90E+07
1 .OOE+02
2.60E+02
8.00E+03
8.20E+04
2.50E+04
2.10E+07
2.50E+05
I.40E+02
3.00E+00
3.10E+07
1.00E+01

NA
2.80E+03

NA
8.00E+05

NA
3.30E+02
3.00E+00
7.60E+03

NA
2.00E+01
9.00E+04
5.00E+03
JMOE+07
2.80E+06
6.90E+04

NA
NA
NA
NA

5.00E-02

Is
Max>SGW?

No
No
No
No
No
No
No
No
No

No
Yes
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

COPC?

No
No
No
No
No

No
No
No
No
No
Yes
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

Reason

<SGW
NA"

<SGW
<SGW
<SGW
<SGW
<BK

<SGW
<SGW
<SGW

>SGW
<SGW
<SGW
<SGW
<SGW
<SGW
<SGW
<SGW
<SGW

EN
<SGW
<BK

<SGW
<BK

<SGW
<SGW
<SGW

NA
<SGW
<SGW
<SGW
<SGW
<SGW
<SGW

EN
<BK
EN
<BK

<SGW
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Suburlace Soil - Soll-to-Groundwnter TACO Screen

Transect 4

ENSR International
Page 19 of 35

Constituent

Methoxychlor
Molybdenum
Naphthalene
Nickel
Pentachlorophenol
Phenanlhrone
Potassium
Pyiene
Sodium
Toluene
Total PCBs
Vanadium
Zinc

Units

ug/kg
mg/kg
ug/kg
mg/kg
ug/kg
ug/kg
mg/kg
ug/kg
mg/kg
ug/kg
ug/kg
mg/kg
mg/kg

Number of
Samples
Analyzed

10

10

10

10
io
10
10
to
10

10

10

to
io

Frequency
of Detection

10%
100%
10%

100%
50%
30%

100%
30%

40%

10%

50%

100%
100%

Average
(Avfl)

7.60E+00
4.07E-01
6.40E+01
1.43E+01
3.05E+02
1.48E+03
1 .24E+03
1.89E+03
1.17E+02
3.13E+00
1.83E+01
1.93E+01
5.81E+01

Maximum
Detected

Concentration
(Max)

7.60E+00
7.60E-01
6.40E+01
1.BOE+01
5.53E+02
1.40E+04
1.70E+03
1.80E+04
3.80E+02
4.80E+00
5.39E+01
2.60E+01
1.90E+02

Essential
Nutrient
(EN)?

No
No
No
No
No
No

Yes
No
Yes
No
No
No
No

Subsurface Soil
Background (BK)

Concentration

ND
1.75E+00

ND
3.73E+01

ND
ND

4.20E+03
ND

3.53E+02
ND
ND

5.80E401
6.41E+02

Is
Max>BK?

-
No
--

No

--
No

Yes

No
No

Pass
EN/BK?

No
Yes
No
Yes
No
No
Yes
No
Yes
No
No
Yes
Yes

Taco Tier 1 Soll-
to-groundwater

(SGW)
Concentration

7.80E+05
NA

4.20E+05
4.00E+02
1.00E+02
5.90E+07

NA
2.10E+07

NA
2.90E+04

NA
NA

2.00E+03

Is
Mox>SGW?

No
No
No
No
Yes
No
No
No
No
No
No
No
No

COPC?

No
No
No
No
Yes
No
No
No
No
No
No
No
No

Reason

<SGW
<BK

<SGW
<SGW

>SGW
<SGW

EN
<SGW

EN
<SGW

NA
<BK

<SGW

Ci
I
to
ro
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Suburlnco Soil - Soll-lo Groundwnler TACO Screen

Transect 5

ENSR International
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Constituent

Total 2,3,7,8-TCDD TEQ

2,4-DB

2-Butanone (MEK)

Acetone
Aluminum

Arsenic
Barium

Bonzeno

Benzo(b)fluoranthene

Denzo(g,h,i)perylene

Beryllium
bis(2-Elhylhexyl)phllialate

Cadmium

Calcium
Chromium

Cobalt

Copper

Dlbenzo(a,h)anthracone

Di-n-oclylphthalatc

lndeno( 1 ,2,3-cd)pyrene

Iron

Lead
Magnesium

Manganese

MCPA

MCPP

Mercury
Molybdenum

Nickel

Potassium

Sodium

Toluene

Vanadium

Zinc

Units

ug/kg

ug/kg

ug/kg
ug/kg

mg/kg

mg/kg
mg/kg

ug/kg
ug/kg

ug/kg

mg/kg
ug/kg

mg/kg

mg/kg
mg/kg

mg/kg

mg/kg

ug/kg

ug/kg
ug/kg

mg/kg

mg/kg
mg/kg

mg/kg

ug/kg

ug/kg

mg/kg

mg/k£

mg/kg

mg/kg

mg/kg
ug/kg

mg/kg

mg/kg

Number of
Samples
Analyzed

2
9
9
9
9
9
9

9
9
9
9
9
9
9
9
9
9
9

9
9
9
9
9
9
9
9
9
9
9
9
9
9
9

9

Frequency
of Detection

100%

11%
11%
11%

100%

100%
100%

11%
11%
11%

100%

56%
100%

100%

100%

100%

100%

11%
11%
11%

100%

100%

100%

100%

11%
22%
100%

89%
100%

100%

33%
11%

100%

100%

Average
(Avg)

2.10E-05
4.96E+00

1.30E+01

4.21E+01

5.96E+03
4.91E+00
1.70E+02

9.80E 01
7.50E+01

3.00E+01

3.73E-01

9.87E+01

2.24E-01
1.38E+04
1.20E+01

5.03E+00

9.20E+00

5.52E+01

9.86E+01

9.81E+01
1.10E+04

8.11E+00

5.47E+03
2.39E+02

1.24E+03

1.49E+03

2.43E-02

2.97E-01

1 .39E+01

V23E+03

8.23E+01

1.80E+00

1.86E+01

3.98E+01

Maximum

Detected
Concentration

(Max)

3.50E-05
7.70E400

1.30E+01

1.40E+02

9.60E+03
6.40E+00
2.10E+02

9.80E-01

7.50E+01
3.00E+01

5.60E-01

1.20E+02

3.40E-01
1.90E+04
2.00E+01

G.ioE+00
1.60E+01

9.45E+01
1.18E+02

1.13E+02

1.50E+04
1.10E+01

7.40E+03

3.20Ei02

2.30E+03

2.90E+03

8.60E-02

4.50E-01

1.70E+01

1.80E+03

1.60E+02

I.80E+00

2.60E+01
5.60E+01

Essential
Nutrient
(EN)?

No
No
No
No
No
No
No
No
No
No
No
No
No
Yes
No
No
No
No
No
No
Yes
No
Yes
No
No
No
No
No
No
Yes
Yes
No
No
No

Subsurface Soil
Background (BK)

Concentration

ND
ND
ND

1.10E+01
2.03E+04

1.74E+01
3.73E402

ND
ND

6.80E+01

1.27E+00

ND
6.87E400
1.61E+04

3.27E+01

1.39E+01
1.55E+02

ND
ND
ND

3.33E+04

1.42E+02
9.33E+03

8.00E+02

ND
4.73E+03

5.61E-02

1.75E400

3.73E+01

4.20E403
3.53E+OP

ND
5.80E+01
6.41E402

Is
Max>BK?

Yes
No
No
No

No
No

No
Yes
No
No
No

;;
No
No
No
No

No
Yes
No
No
No
No

No
No

Pass
EN/BK?

No
No
No
No
Yes
Yes
Yes
No
No
Yes
Yes
No
Yes
Yes
Yes
Yes
Yes
No
No
No
Yes
Yes
Yes
Yes
No
Yes
No
Yes
Yes
Yes
Yos
No
Yes
Yos

Taco Tier 1 Soll-
to-groundwater

(SOW)
Concentration

NA

NA

NA

1.60E+04
NA

1.00E+02
2.60E+02

1.70E+02
2.50E+04

2.10E+07

1.40E+02

3.10E+07

1.00E+01
NA

NA

"NA
3.30E+02

7.60E+03
1.00E+07

6.90E+04

NA
NA
NA
NA
NA
NA

5.00E-02

NA
4.00E+02

NA
NA

2.90E+04

NA
2.00E+03

Is
Max>SQW?

No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
Yes
No
No
No
No
No
No
No

COPC?

No

No

No

No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
Yes
No
No
No
No
No
No
No

Reason

NA
NA
NA

<SGW

<BK
<SGW
<SQW

<SGW

<SGW
<SGW

<SGW

<SGW
<SGW

EN
<BK
VBK

<SGW

<SGW
<SGW

<SGW
EN
<BK
EN
<BK
NA
<BK

>SGW

<BK
<SGW

EN
EN

<SGW

<BK
<SGW

sauget soil to groundwater screen.xls\SOIL - SB T5 Stats
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Suburlace Soil - Soll-to-Groundwater TACO Screen
Transect 6

ENSR International
Page 21 of 35

Constituent

Total 2,3,7.8-TCDD TEQ
2-Hexanono
Acenaphthene
Acenaphthylene
Acetone
Aluminum
Anthracene
Antimony
Arsenic
Barium
Benzene
Benzo(a)anlhracene
Benzo(a)pyrene
Benzo(b)lluoranlliene
Bonzo(g,h,i)perylene
Benzo(k)lluoranlhene
Beryllium
bis(2-Elhylhexyl)phlhalalo
Cadmium
Calcium
Carbazolo
Chromium
Chrysene
Cobalt
Copper
della-BHC
Dlbenzo(a,h)anlhracene
Dibenzofuran
Endosullan sullale
Fluoranthene
Pluorenc
Indenojl ,2,3-cd)pyreno
Iron
Lead
Magnesium
Manganese
MCPA|(4-chloro-2-melhylpheno
MCPP
Mercury

Units

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
mg/kg
ug/kg
mg/kg
mg/kg
mg/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
mg/kg
ug/kg
mg/kg
mg/kg
ug/kg
mg/kg
ug/kg
mg/kg
mg/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
mg/kg
mg/kg
mg/kg
mg/kg
ug/kg
ug/kg
mg/kg

Number of
Samples
Analyzed

2
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8

" 8
~8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8

Frequency
of Detection

100%

13%
25%
13%
13%

100%

38%
25%
100%

100%

13%
50%
25%
38%
13%
25%
100%

38%
100%

100%

25%
100%

50%
100%

100%

13%
25%
13%
25%
50%
25%
38%

100%

100%

100%

100%

13%
13%
75%

Average
(Avg)

7.84E-04
3.50E+00
1.00E+02
4.90E+01
3.04E+01
7.90E-I-03
1.26E+02
1.32E+00
6.20E+00
1 .95E+02
2.77E+00
2.25E+02
1.85E+02
I.93E+02
1.66E+02
2.40E+02
4.84E-01
1.25E+02
5.54E-01
2.60E+04
1.01E+02
1.44E+01
2.52E+02
6.31 E+00
1.88E+01
1.40E-01
8.46E+01
1.02E+02
5.00E-01
4.97E+02
9.39E+01
1.64E+02
1.40E+04
7.45E+01
6.10E+03
3.21 E+02
1.19E+03
1.39E+03
5.86E-02

Maximum
Detected

Concentration
(Max)

1.51E-03
3.50E+00
1.60E+02
4.90E+01
4.00E401
1.20E+04
3.60E+02
2.60E+00
7.80E+00
2.20E+02
3.00E+00
9.40E+02
8.80E+02
6.40E+02
6.30E+02
1.10E+03
6.30E-01
2.70E+02
9.60E-01
6.40E+04
1.70E+02
2.10E+01
1.10E+03
8.60E+00
3.50E401
1.40E-01
2.70E+02
1.20E+02
5.80E-01
2.50E+03
1.30E402
5.70E+02
1.80E+04
2.40E+02
6.90E+03
4.00E+02
1.40E403
3.00E+03
1.90E-01

Essential
Nutrient
(EN)?

No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
Yes
No
No
No
No
No
No
No
No
No
No
No
No
Yes
No
Yes
No
No
No
No

Subsurface Soil
Background (BK)

Concentration

ND
ND
ND
ND

1.10E+01
2.03E+04

ND
2.40E+00
1.74E+01
3.73E+02

ND
5.20E+01

ND
ND

6.80E+01
ND

1.27E+00
ND

6.87E+00
1.61E+04

ND
3.27E+01
8.40E+01
1.39E+01
1.55E+02

ND
ND
ND
ND

8.40E+01
ND
ND

3.33E+04
1.42E+02
9.33E+03
8.00E+02

ND
4.73E+03
5.61E-02

Is
Max>BK?

Yes
No

Yes
No
No

Yes

Yes

No

No
Yes

--
No
Yes
No
No

Yes

No
Yes
No
No

No
Yes

Pass
EN/BK?

No
No
No
No
No
Yes
No
No
Yes
Yes
No
No
No
No
No
No
Yes
No
Yes
Yes
No
Yes
No
Yes
Yes
No
No
No
No
No
No
No
Yes
No
Yes
Yes
No
Yos
No

Taco Tier 1 Soll-
to-groundwater

(SGW)
Concentration

NA
NA

2.90E+06
2.90E+06
1.60E+04

NA
5.90E+07
2.00E+01
1.00E+02
2.60E+02
1.70E+02
8.00E+03
8.20E+04
2.50E+04
2.10E+07
2.50E+05
1.40E+02
3.10E+07
1.00E+01

NA ""
2.80E+03

NA
8.00E+05

NA
3.30E+02
3.00E+00
7.60E+03

NA
9.00E+04
2.10E+07
2.80E+06
6.90E404

NA
NA
NA
NA
NA
NA

5.00E-02

Is
Max>SQW?

No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No""

No" "
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
Yes

COPC?

No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

"No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
Yes

Reason

NA
NA

<SGW
<SGW
<SGW
<BK

<SGW
<SGW
<SGW
<SGW
<SGW
<SGW
<SGW
<SGW
<SGW
<SGW
<SGW
<SGW
<SGW

EN
<SGW

<BK
<SGW
<BK

<SGW
<SGW
<SGW

NA
<SGW
<SGW
<SGW
<SGW

EN
NA
EN
<BK
NA
<BK

>SGW

sauget soil to groundwater screen.xlsNSOIL - SB T6 Stats December 29, 2000, Revision 0



Suburlace Soil - Soil-lo-Oroundwater TACO Screen

Transect 6

ENSR International
Page 22 of 35

Constituent

Molybdenum
Naphthalene
Nickel
Pentachlorophenol
Phenanthrene
Potassium
Pyrene
Sodium
Toluene
Total PCBs
Vanadium
Xylenes, Total
Zinc

Units

mg/kg
ug/kg
mg/kg
ug/kg
ug/kg
mg/kg
ug/kg
mg/kg
ug/kg
ug/kg
mg/kg
ug/kg
mg/kg

Number of
Samples
Analyzed

8
8
8
8
8
8
8
8
8
8
8
8
8

Frequency
of Detection

100%

25%
100%

25%

50%
100%

38%
38%
25%
13%

100%

13%
100%

Average
(Avg)

6.06E-01
4.50E+01
1.71E+01
2.46E+02
3.82E+02
1.43E+03
4.59E+02
1.06E+02
3.45E+00
4.30E+00
2.38E+01
3.22E+00
8.26E+01

Maximum
Detected

Concentration
(Max)

1.10E+00
4.90E+01
2.40E+01
2.51E+02
1.90E+03
2.00E+03
2.30E+03
1.40E+02
6.60E+00
4.30E+00
3.30E+01
4.30E+00
1.60E+02

Essential
Nutrient
(EN)?

No
No
No
No
No
Yes
No
Yes
No
No
No
No
No

Subsurface Soil
Background (BK)

Concentration

1.75E+00
NO

3.73E+01
NO
NO

4.20E+03
ND

3.53E+02
ND
ND

5.80E+01
ND

6.41E+02

Is
Max>BK?

No

No

--
No

No

No

No

Pass
EN/BK?

Yes
No
Yes
No
No
Yes
No
Yes
No
No
Yes
No
Yes

Taco Tier 1 Soll-
to-groundwater

(SOW)
Concentration

NA
4.20E+05
4.00E+02
1.00E+02
5.90E+07

NA
2.10E+07

NA
2.90E+04

NA
NA

1.50E+05
2.00E+03

Is
Max>SQW?

No
No
No
Yes
No
No
No
No
No
No
No
No
No

COPC7

No
No
No
Yes
No
No
No
No
No
No
No
No
No

Reason

<BK
<SGW
<SGW

>SGW
<SGW

EN
<SGW

EN
<SGW

NA
<BK

<SGW
<SGW

Ci
I

NJ

sauget soil to groundwater screen.xls\SOIL - SB T6 Stats December 29. 2000. Revision 0
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Suburlnce Soil - Soll-to-Qroundwater TACO Screen
Transect 7

ENSR International
Page 23 of 35

Constituent

Total 2,3.7,8-TCDD TEQ
2-Bulanone (MEK)
4.4'-DDF
Acetone
Aluinintun

Antimony
Arsenic
Barium
Benzene
3en7o(a)anlhraccne
Benzo(a)pyrene
3enzo(b)lluoranthene
Benzo(g.li.i)perylene
Benzo(k)fluoranthene
Beryllium
bls(2-Etliylliexyl)phlhalatc
Dadmlum
Calcium
Carbon disullidc
Chlorobonzene
Chromium
Chrysene
Cobalt
Copper
Dl-n-bulylphllialalo
Endosullan sulfate
-luoranlheno
ron
_ead
Magnesium
Manganese
Mercury
Molybdenum
Nickel
Pentachloroplienol
Phenanlhrene
Potassium
Pyrone
Sodium

Units

ug/kg
ug/kg
ug/kg
ug/kg
mg/kg
mg/kg
mg/kg
mg/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
mg/kg
ug/kg
mg/kg
mg/kg
ug/kg
ug/kg

mg/kg
ug/kg
mg/kg
mg/kg
ug/kg
ug/kg
ug/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
ug/kg
ug/kg
mg/kg
ug/kg
mg/kg

Number of
Samples
Analyzed

1
9
9
9
9

9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9

9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9

Frequency
of Detection

100%

22%
22%

33%
100%

22%
100%

100%

22%
22%
22%
22%
22%
11%
33%
78%
100%

100%

33%
22%
100%

22%
100%

100%

67%
22%
22%
100%

~100%
100%

100%

89%
67%
100%

33%
22%
100%

11%
33%

Average
(Avg)

2.00E-05
9.50E+00
1.02E+00
8.78E401
9.26E403
5.80E-01
5.99E+00
2.10E+02
2.96E+00
3.65E401
3.60E+01
3.25E+01
3.55E+01
3.60E+01
4.33E-01
1.08E+03
1.78E400
1.20E+04
4.19E+00
4.10E400
3.35E+01
4.55E+01
6.50E+00
1.96E+01
8.91E+01
4.45E-01
7.95E+01
1.39E+04
2.24E401
5.87E+03
2.59E+02
6.20E-02
4.93E-01
2.07E+01
2.58E+02
3.65E+01
1.88E+03
6.00E401
1.18E+02

Maximum
Detected

Concentration
(Max)

2.00E-05
1.20E+01
1.70E+00
3.10E+02
2.20E+04
6.00E-01
1.10E+01
2.90E+02
3.20E400
3.70E+01
3.80E+01
3.70E+01
3.60E+01
3.60E+01
1.20E+00
7.60E+03
7.90E+00
1.70E+04
7.80E400
1.00E+01
1.30E402
4.80E401
1.10E401
6.20E+01
1.20E402
5.70E-01
8.10E401
2.60E404
7.70E401
7.10E403
4X)OE402
2.90E-01
7.85E-01
4.20E+01
3.01E402
4.20E401
4.00E403
6.00E401
P.60E)02

Essential
Nutrient

(EN)?

No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

Yes
No
No
No
No
No
No
No
No
No
Yes
No
Yes
No
No
No
No
No
No
Yes
No
Yes

Subsurface Soil
Background (BK)

Concentration

ND
ND
ND

I.10E401
2.03E+04
2.40E+00
1.74E+01
3.73E+02

ND
5.20E401

ND
ND

6.80E+01
ND

1.27E4-00
ND

6.87E+00
1.61E404

ND
ND

3.27E+01
8.40E+01
1.39E401
1.55E402

ND
ND

8.40E401
3.33E404
1.42E402
9.33E+03
8.00E+02
5.61E-02
1.75E400
3.73E401

ND
ND

4.20E403
ND

3.53E402

Is
Max>BK?

Yes
Yos
No

No
No
--

No
--

No
-•
No
--

Yes
Yes

Yes
No
No
No
--

No
No
No
No
No
Yos
No
Yes

--

No

No

Pass
EN/BK?

No
No
No
No
No
Yes
Yes
Yes
No
Yes
No
No
Yes
No
Yes
No
No
Yes
No
No
No
Yes
Yes
Yes
No
No
Yes
Yes
Yes
Yes
Yes
No
Yes
No
No
No
Yes
No
Yos

Taco Tier 1 Soll-
to-groundwater

(SOW)
Concentration

NA
NA

2.70E+05
1.60E404

NA
2.00E401
1.00E+02
2.60E402
1.70E+02
8.00E+03
8.20E404
2.50E404
2.10E+07
2.50E405
1.40E402
3.10E+07
1.00E401

NA
1.60E405
6.50E403

NA
8.00E405

NA
3.30E+02
2.30E406
9.00E+04
2.10E407

NA
NA~
NA
NA

5.00E-02
NA

4.00E402
1.00E+02
5.90E+07

NA
2.10E407

NA

Is
Max>SQW?

No
No
No
No
No
No
No
Yes
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
Yes
No
No
Yes
No
No
No
No

COPC?

No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
Yes
No
No
Yes
No
No
No
No

Reason

NA
NA

<SGW
<SGW

NA
<SGW
<SGW

<BK
<SGW
<SGW
<SGW
<SGW
<SGW
<SGW
<SGW
<SGW
<SGW

EN
<SGW
<SGW

NA
<SGW

<BK
<SGW
<SGW
<SGW
<SGW

EN
<BK
EN
<BK

>SGW
<BK

<SGW
>SGW

<SGW
EN

<SGW
EN
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Suburface Soil - Soll-to-Qroundwater TACO Screen

Transect 7

ENSR International
Page 24 of 35

Constituent

Thallium
Toluene
Total PCBs
Vanadium
Zinc

Units

trig/kg
ug/kg
ug/kg
mg/kg
mg/kg

Number of
Samples
Analyzed

9

g
9
9
9

Frequency
of Detection

11%
11%
11%
100%

100%

Average
(Avg)

5.74E-01
3.49E+00

8.40E+00

2.52E+01

3.79E+02

Maximum
Detected

Concentration
(Max)

7.20E-01
5.40E+00

8.40E400

5.00E+01

1.80E+03

Essential
Nutrient

(EN)?

No
No
No
No
No

Subsurface Soil
Background (BK)

Concentration

ND

ND

ND

5.80E+01

6.41E+02

Is
Max>BK?

--

No

Yes

Pass
EN/BK?

No
No
No
Yes
No

Taco Tier 1 Soll-
to-groundwater

(SOW)
Concentration

1.60E+01
2.90E+04

NA
NA

2.00E+03

Is
Max>SQW?

No

No

No

No

No

COPC?

No

No

No

No

No

Reason

<SGW

<SGW

NA

<BK

<SGW

sauget soil to groundwater screen.xls\SOIL - SB T7 Stats
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Fill Area - Soll-lo-Groundwater TACO Screen
Area G

ENSR International
Page 25 of 35

Constituent

Total 2,3,7,8-TCDD TEQ
4,4'-DDT
Alpha Chlordane
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
delta-BHC
Dieldrln
Endosullan 1
Endosulfan II
Endosullan sullate
Endrin
Endrln aldehyde
Endrin ketone
Gamma Chlordane
Heptachlor epoxide
Iron
Lead
Magnesium
Manganese
Mercury
Melhoxychlor
Molybdenum
Nickel
Potassium
Total PCBs
Vanadium
Zinc

Units

ug/kg
ug/kg
ug/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
ug/kg
mg/kg
mg/kg
mg/kg

ug/kg
mg/kg
mg/kg

Number of
Samples
Analyzed

4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4

4

4
4~~

4
4
4
4
4

Frequency
of Detection

100%

75%
50%
100%

50%
100%

100%

100%

100%

100%

too%
100%

100%

75%
25%
25%
25%
50%
50%
50%
50%
75%
25%
100%

100%

100%

100%

100%

25%
100%

100%

100%

50%
100%

100%

Average
(Avg)

3.05E-03
1.15E-01
1.90E-01
1 .30E+04
6.85E-01
7.19E+00
1.17E+02
5.89E-01
2.60E-01
9.73E+03
1.93E+01
7.33E+00
1.83E+02
1.03E-01
6.20E-02
2.20E-01
3.40E-01
1.50E-01
1.48E-01
3.95E-01
9.10E-01
2.02E-01
2.20E-01
1.84E+04
1.36E+01
4.09E+03
5.44E+02
2.45E-02
9.40E-01
5.19E-OJ
1.89E+01
1.45E+03
1.81E+01
3.58E+01
6.09E+01

Maximum
Detected

Concentration
(Max)

8.35E-03
1.60E-01
2.60E-01
1 .50E+04
7.20E-01
8.05E+00
1.40E+02
6.40E-01
3.90E-01
1.40E+04
2.20E+01
8.60E+00
2.90E+02
1.82E-01
6.20E-02
2.20E-01
3.40E-01
1.80E-01
1.55E-01
6.70E 01
1.03E+00
3.10E-01
2.20E-01
2.00E+04
1.60E+01
4.95E+03
7.40E+02
2.90E-02
9.40E-01
7.80E-01
2.15E+01
1.70E+03

4.65E+01
4.00E+01
6.95E+01

Essential
Nutrient
(EN)?

No
No
No
No
No
No
No
No
No
Yes
No
No
No
No
No
No
No
No
No
No
No
No
No
Yes
No
Yes
No
No
No
No
No
Yes
No
No
No

Surface Soil
Background (BK)

Concentration

ND
1.41E+01

ND
2.54E+04
3.80E+00
1.91E+01
3.63E+02
1.51E+00
8.65E+00
3.35E+04
3.93E+01
1.55E+01
2.09E+02

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

3.80E+04
1.85E+02
1.72E+04
8.83E+02
1.77E-01

ND
2^02E+bo
4.27E+01
4.73E+03
See notes
6.90E+01
B.OBE+02

Is
Max>BK?

No
--
No
No
No
No
No
No
No
No
No
Yes

--

--

No
No
No
No
No

No
No
No

No
No

Pass
EN/BK?

No
Yes
No
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
No
No
No
No
No
No
No
No
No
No
No
Yes
Yes
Yes
Yes
Yes
No
Yes
Yes
Yes
No
Yes
Yes

Taco Tier 1 Soil-
to-groundwater

(SOW)
Concentration

NA
1.60E+05
4.80E+04

NA
2.00E+01
1 .OOE+02
2.60E+02
1.40E+02
1.00E+01

NA
NA
NA

3.30E+02
3.00E+00
2.00E+01
9.00E+04
9.00E+04
9.00E+04
5.00E+03
5.00E+03
5.00E+03
4.80E+04
3.30E+03

NA
NA
NA
NA

5.00E-02
7.80E+05

NA"
4.00E+02

NA

NA
NA

2.00E+03

Is
Max>SQW?

No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

COPC?

No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

Reason

NA
<SGW
<SGW

<BK
<SGW
<SGW
<SGW
<SGW
<SGW

EN
<BK
<BK

<SGW
<SGW
<SGW
<SGW
<SGW
<SGW
<SGW
<SGW
<SGW
<SGW
<SGW

EN
<BK
EN
<BK

<SGW
<SGW

<:BK

<SGW
EN
NA
cBK

<SGW

sauget soil to groundwater screen.xls\ Area G Stats
December 29, 2000

Revision 0



Fill Area - Soll-to-Groundwater TACO Screen

AreaH

ENSR International
Page 26 of 35

Constituent

Total 2.3.7.8-TCDD TEQ
2,4-DB
2-Hexanone
4,4'-DDE
4.T-DDT
Aldrin
Aluminum
Antimony
Arsenic
Barium
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)(luoranlhene
Benzo(g,h,i)perylene
Benzo(k)lluoranlhene
Beryllium
bis(2-Elhylhexyl)pltthalate
Cadmium
Calcium
Carbon disulfide
Chromium
Chrysene
Cobalt
Copper
Endosulfan II
Endrin kelone
Fluoranlhene
Gamma Chlordane
Hcptachlor
Heptachlor epoxlde
lndeno( 1 ,2,3-cd)pyrene
Iron
Lead
Magnesium
Manganese
Mercury
Melhoxychlor
Molybdenum
Nickel

Units

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
mg/kg
mg/kg
mg/kg
mg/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
mg/kg
ug/kg
mg/kg
mg/kg
ug/kg
mg/kg
ug/kg
mg/kg
mg/kg
ug/kg
ug/kg

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
ug/kg
mg/kg
mg/kg

Number ot
Samples
Analyzed

4
4
4
4
4
4
4
4

4
4
4
4
4
4
4
4

4

4

4
4
4
4
4
4
4
4
4
4
4

4

4
4
4
4

4

4
4

4
4

Frequency
of Detection

100%

50%
25%
75%
75%
50%
100%

100%

100%

100%

75%
75%
75%
25%
75%

100%

50%
100% "
100%

25%
100%

75%
100%

100%

25%
75%
75%
50%
25%
75%"

50%
100%

100%

100%

100%

100%

50%
100%

100%

Average
(Avg)

5.33E-01
6.74E400
5.70E+00
3.44E+01
4.51E+01
8.21E+00
7.95E+03
1.57E+00
2.28E+01
1.12E+02
1.04E+02
9.93E+01
1.13E+02
1.61E+02
9.68E+01
1.52E+00
1.04E+02
9.03E+00
1.76E+04
3.42E+00
1.95E+01
1.58E+02
1.00E+01
3.75E+02
3.57E+00
2.50E+01
1.70E+02
1.47E+01
1 .28E+00
1.64E+01
9.18E+01
1.63E+04
1.46E+02
2.02E+03
4.37E+02
2.84E-01
4.54E+01
4.95E+00
3.40E401

Maximum
Detected

Concentration
(Max)

1.29E+00
9.70E+00
5.70E+00
8.60E+01
1.10E+02
2.10E+01
1.40E404
2.30E+00
6.40E+01
1.20E+02
1.30E+02
1.40E+02
1.40E+02
3.70E+02
1.30E+02
3.80E+00
1.20E+02
2^20E+01
4.20E+04
4.30E+00
2.30E+01
3.00E+02
2.00E+01
4.80E402
7.20E+00
8.20E+01
2.40E402
3.00E401
2.00E+00
4.40E+01
1.00E+02
1.80E+04
2.30E+02
2.50E+03
7.20E+02
7.70E-01
1.30E+02
1.10E+01
7.00P.401

Essential
Nutrient
(EN)?

No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
Yes
No
No
No
No
No
No
No
No
No j
No
No
No
Yes
No
Yo?^
No
No
No
No
No

Surface Soil
Background (BK)

Concentration

ND
ND

3.30E+01
1.61E+01
1.41E+01

ND
2.54E+04
3.80E+00
1.91E+01
3.63E+02
2.40E+02
1.87E+02
1.79E+02
1.27E+02
2.08E+02
1.51E+00
3.22E+02
8.65E+00
3.35E+04

ND
3.93E+01
2.73E+02
1.55E+01
2.09E+02

ND
ND

5.02E+02
ND
ND
ND
ND

3.80E+04
1.85E+02
1.72E+04
8.83E+02
1.77E-01

ND
2.02E+00
4.27E+01

Is
Max>BK?

No
Yes
Yes

No
No
Yes
No
No
No
No
Yes
No
Yes
No
Yes
Yes

No
Yes
Yes
Yes

..

No

--".

-

No
Yes
No
No
Yes

Yes
Yes

Pass
EN/BK?

No
No
Yes
No
No
No
Yes
Yes
No
Yes
Yes
Yes
Yes
No
Yes
No
Yes
No
Yes
No
Yes
No
No
No
No
No
Yes
No
No
No
No
Yes
No
Yes
Yes
No
No
No
No

Taco Tier 1 Soll-
to-groundwater

(SOW)
Concentration

NA
NA
NA

2.70E+05
1.60E+05
2.50E+03

NA

2.00E+01
1.00E+02
2.60E+02
8.00E+03
8.20E+04
2.50E404
2.10E407
2.50E+05
1.40E402
3.10E407
1.00E+01

NA

1.60E+05
NA

8.00E405
NA

3.30E402
9.00E404

5.00E403
2.10E407
4.80E404
1.10E405
3.30E403
6.90E+04

NA
NA
NA
NA

5.00E-OP
7.80E+05

NA
4.00E402

Is
Max>SQW?

No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

Yes
No
No
No
No
No
Yes
No
No
No
No
No
No
No
No
No
No
No
Yes
No
No
No

COPC?

No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
Yes
No
No
No
No
No

Yes
No
No
No
No
No
No
No
No
No
No
No
Yes
No
No
No

Reason

NA
NA

<BK
<SGW
<SGW
<SGW

<BK
<SGW
<SGW
<SGW
<SGW
<SGW
<SGW
<SGW
<SGW
<SGW
<SGW

>SGW
EN

<SGW
<BK

<SGW
NA

>SGW
<SGW
<SGW
<SGW
<SGW
<SGW
<SGW
<SGW

EN
NA
EN
<BK

>SGW
<SGW

NA
<SGW

sauget soil to groundwater screen.xls\ Area H Stats December 29, 2000, Revision 0



Fill Area • Soll-to-Groundwaler TACO Screen

AreaH

ENSR International
Page 27 of 35

Constituent

Penlachlorophenol

Phenanthrene

Potassium
Pyrene
Selenium
Silver
Sodium
Tetrachloroelhene

Thallium
Total PCBs
Vanadium
Zinc

Units

ug/kg
ug/kg
tig/kg
ug/kg
ing/kg

mg/kg
mg/kg
ug/kg
mg/kg
ug/kg
mg/kg
mg/kg

Number ol
Samples
Analyzed

4
4
4
4
4
4
4
4
4
4
4
4

Frequency
of Deteotlon

25%
25%
100%

75%
75%
75%
100%

25%
25%
75%
100%

100%

Average
(Avg)

2.32E+02

9.63E+01
1.16E+03
1.58E+02
1.58E+00
1.39E+00
2.48E+02
6.73E+00
1.01E+00
6.60E+02
3.00E+01
1.28E+03

Maximum
Detected

Concentration
(Max)

2.41E+02
1.10E+02
1.60E403
1.90E+02
4.70E400
2.70E+00
3.90E+02
1.70E+01
2.50E+00
1.52E+03
4.50E+01
3.60E+03

Essential
Nutrient
(EN)?

No
No
Yes
No
No
No
Yes
No
No
No
No
No

Surface Soil
Background (BK)

Concentration

See notes
3.35E+02
4.73E403
4.35E+02

NO
1.35E+00
5.77E+02

ND
ND

See notes
6.90E+01
8.08E+02

Is
Max>BK?

No
No
No
--

Yes
No

No
Yes

Pass
EN/BK?

No
Yes
Yes
Yes
No
No
Yes
No
No
No
Yes
No

Taco Tier 1 Soll-
to-groundwater

(SOW)
Concentration

1.00E+02
G.90E+07

NA
2.10E+07
2.40E+00

NA
NA

3.00E402
1.60E+01

NA
NA

2.00E+03

IS
Max>SGW?

Yes
No
No
No
Yes
No
No
No
No
No
No
Yes

COPC?

Yes
No
No
No
Yes
No
No
No
No
No
No
Yes

Reason

>SGW

<SGW
EN

<SGW
>SGW

NA
EN

<SGW
<SGW

NA
<BK

>SGW

Ct
I
ui
o
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Fill Area - Soll-to-Groundwator TACO Screen

Area!

ENSR International
Page 28 of 35

Constituent

1 ,2,4-Trlchlorobenzene
1,4-Dlchlorobonzono
Total 2,3,7.8-TCDD TEQ
2.4-DB
2,4-Dlchlorophenol
2-Nilroaniline
4,4'-DOD
4,4'-DDE
4,4'-DDT
<t-ChloroanUine
Aldrin
Alpha Chlordane
Aluminum
Anthracene
Antimony
Arsenic
Barium
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoran1hene
Benzo(g,h,l)perylene
Benzo(k)lluoranlhene
Beryllium
bis(2-Elhylhexyl)phthalate
Cadmium
Calcium
Carbazole
Chromium
Chrysene
Cobalt
Copper
Dibcnzo(a.li)anlhracenc
Dibenzoluran
Dieldrin
Dl-n-bulylphlhalale
Endosullan 1
Endosulfan II
Fndosulfan sulfatc
blldtll)

Pndrin aldehydn

Units

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
mg/kg
ug/kg
mg/kg
mg/kg
mg/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
mg/kg
ug/kg
mg/kg

mg/kg
ug/kg
mg/kg
ug/kg
mg/kg
mg/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

Number of
Samples
Analyzed

4
4
4
4
4
4
3
3
3
4
3
3
4
4
4
4
4
4
4

~" 4

4
4
4
4
4
4
4
4
4
4
4
4
4
3
4
3
3
3
3
3

Frequency
of Detection

25%
25%
100%

25%
25%
25%
100%

100%

67%
50%
100%

33%
100%

50%
100%

100%

100%

75%
75%
75%
75%
75%
100%

25%
100%

100%

25%
100%

75%
100%

100%

50%
25%
100%

25%
100%

100%

33%
100%

100%

Average
(Avg)

1.11E+02
4.60E+01
3.34E+00
1.27E+01
8.20E+01
1 .60E+02
6.69E+01
1.03E+02
1.57E402
4.64E+03
8.48E401
2.65E400
5.64E+03
2.36E+02
6.06E+00
7.79E+00
2.81E402
6.53E+02
6.29E+02
8.14~E402
4.86E+02
3.10E+02
9.10E-01
8.75E+01
1.12E+01
1.57E+05
1.48E+02
3.33E+01
6.62E+02
1.21E+01
6.66E403
1.23E+02
9.25E+01
7.04E401
5.20E+01
8.88E401

T.06E + 02
8.65E+00
8.22E+01
5~.i5E402

Maximum
Detected

Concentration
(Max)

1.80E+02
4.60E+01
1.27E+01
2.91E+01
8.20E+01
1.60E+02
2.00E+02
3.00E+02
4.60E+02
1.80E+04
2.50E402
2.65E400
8.00E+03
7.30E+02
8.40E400
1.20E401
7.40E402
2.20E+03
2.20E403
2.80E403
1.60E+03
9.60E+02
1.70E+00
8.75E+01
3.10E+01
2.35E+05
3.20E+02
6.50E+01
2.20E+03
3.30E+01
1.30E+04
3.60E+02
1.00E+02
2.00E+02
5.20E401
2.60E+02
6.00E+02
8.80E+00

"2.40E+02
1.50E+03

Essential
Nutrient

(EN)?

No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No ~1
No
Yes
No
No
No
No
No
No
No
No
No
No
No
No
No
No

Surface Soil
Background (BK)

Concentration

ND
ND
ND
ND
ND
ND
ND

1.61E+01
1.41E401

ND
ND
ND

2.54E404
1 .60E402
3.80E400
1.91E401
3.63E402
2.40E+02
1.87E402
1.79E+02
1.27E402
2.08E402
1.51E400
3.22E402
8.65E400
3.35E404
6.40E401
3.93E401
2.73E402
1.55E401
2.09E402

ND
ND
ND

3.12C402
ND
ND
ND
ND
ND

Is
Max>BK?

--
--

-
Yes
Yes
-.

No
Yes
Yes
No
Yes
Yes "
Yes
YeT
Yes
Yes
Yes
No
Yes
Yes
Yes
Yes
Yes
Yes
Yes
-

No

••

Pass
EN/BK?

No
No
No
No
No
No
No
No
No
No
No
No
Yes
No
No

Yes
No
No
No
No"
No
No
No
Yes
No

Yes
No
No
No
No
No
No
No
No
Yes
No
No
No

" N o
No

Taco Tier 1 Soll-
to-groundwater

(SOW)
Concentration

5.30E404
1.10E404

NA
NA

6.90E402
NA

8.00E404
2.70E+05
1.60E405
7.00E402
2.50E403
4.80E404

NA
5.90E+07
2.00E401
1.00E402
2.60E402
a.doE+oa
8.20E404
2.50E404
2.10E407
2.50E405
1.40E402
3.10E407
1.00E401

NA
2.80E403

NA

8.00E405
NA

3.30E402
7.60E403

NA

2.00E40I
2.30E406
9.00E404
9 OOF +04
900CI04
5.00E403
5.00R403

Is
Max>SGW?

No
No
No
No
No
No
No
No
No
Yes
No
No
No
No
No
No
Yes
No
No
No
No
No
No
No
Yes
No
No
No
No
No
Yes
No
No

Yes
"No
No
No
No

~No
No

COPC?

No
No
No
No
No
No
No
No

No
Yes
No
No
No
No
No
No
Yes
No
No
No
No
No
No
No
Yes
No
No
No
No
No
Yes
No
No
Yes
No
No
No
No
No
No

Reason

<SGW
<SGW

NA
NA

<SGW
NA

<SGW
<SGW
<SGW

>SGW
<SGW
<SGW

<BK
<SGW
<SGW
<SGW

>SGW
<SGW
<SGW
<SGW
<SGW
<SGW
<SGW
<SGW

>SGW
EN

<SGW
NA

<SGW
NA

>SGW
<SGW

NA
>SGW

<SGW
cSGW
<SGW
<SGW
<SGW
<SGW
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Fill Area - Soil-to-Groundwater TACO Screen

Area I

ENSR International
Page 29 of 35

Constituent

Endrln kotone
Fluoranlhene
Fluorene
Gamma Chlordane
Heptachlor
Heptachlor epoxlde
Hexachlorobenzene
lndeno(1,2,3-cd)pyrene
Iron
Lead
Magnesium
Manganese
Mercury
Methoxychlor
Molybdenum
Nickel
Penlachloroplienoi
Phenanlhrene
Potassium
Pyrene
Selenium
Silver
Sodium
Toluene
Tola! PCBs
Vanadium
Zinc

Units

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
ug/kg
mg/kg
mg/kg
ug/kg
ug/kg
mg/kg
ug/kg
mg/kg
mg/kg
mg/kg
ug/kg
ug/kg
mg/kg
mg/kg

Number of
Samples
Analyzed

3
4
4
3
3
3
4
4
4
4
4
4
4
3
4
4
4
4
4
4

4
4

4

4
4
4

4

Frequency
ol Detection

100%

100%

25%
100%

67%
100%

25%
50%
100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

75%
100%

100%

25%
75%
100%

100%"

Average
(Avg)

2.42E402
I.66E+03
1.25E+02
1.32E+02
2.48E+01
4.85E+01
5.48E-fOt
4.84E+02
1.08E+04
6.95E+02
1.24E+04
2.03E+02
6.04E-01
1.03E+03
5.88E+00
3.54E+01
6.34E+02
8.80E+02
I.24E403
1.35E103
1.10E+00
8.71E+00
6.35E+02
2.89E+00
3.13E+04
1.87E+01

T.43E+03

Maximum
Detected

Concentration
(Max)

7.00E402
6.00E+03
2.30E+02
3.80E+02
6.90E+01

.40E+02

.10E+02

.60E+03

.60E+04

.50E+03

.90E+04
3.00E+02
2.00E+00
3.00E+03
8.50E+00
6.50E+01
1.65E+03
3.30E+03
1.50E+03
4.70E403
1.60E+00

" 1.90E+01
8.70E+02
3.30E+00
1.21E+05
2.60E+01
2.80E+03

Essential
Nutrient

(EN)7

No
No
No
No
No
No
No
No
Yes
No
Yes
No
No
No
No
No
No
No
Yes
No
No~ "~

No
Yes
No
No
No
No

Surface Soil
Background (BK)

Concentration

ND
5.02E+02

ND
ND
ND
ND
ND
ND

3.80E+04
1.85E+02
1.72E+04
8.83E+02
1.77E-01

ND
2.02E+00
4.27E+01
See notes
3.35E+02
4.73E+03
4.35E+02

ND
1.35E+00
5.77E+02 "

ND
See notes
6.90E+01
8.08E+02

Is
Max>BK?

Yes
--

--

No
Yes
Yes
No
Yes
-

Yes
Yes

--
Yes
No
Yos

Yes
Yes

-
No
Yes

Pass
EN/BK?

No
No
No
No
No
No
No
No
Yes
No
Yes
Yes
No
No
No
No
No
No
Yes
No
No
No
Yes
No
No
Yes
No

Taco Tier 1 Soll-
lo-groundwaler

(SOW)
Concentration

5.00E+03
2.10E+07
2.80E+06
4.80E+04
1.10E+05
3.30E+03
1.10E+04
6.90E+04

NA
NA
NA
NA

5.00E-02
7.80E-f05

NA
4.00E+02
1 .OOE+02
5.90E+07

NA
2.10E407
2.40E-tOO

NA
' " NA

2.90E+04
NA
NA

2.00E+03

Is
Max>SQW?

No
No
No
No
No
No
No
No
No
No
No
No
Yes
No
No
No
Yos
No
No
No
No
No
No
No
No
No
Yes

COPC?

No
No
No
No
No
No
No
No
No
No
No
No
Yes
No
No
No
YOS
No
No
No
No
No
No
No
No
No
Yes

Reason

<SGW
<SGW
<SGW
<SGW
<SGW
<SGW
<SGW
<SGW

EN
NA
EN
<BK

>SGW
<SGW

NA
<SGW

>SGW
<SGW

EN
<SGW

"<SGW
NA
EN

<SGW
NA
<BK

"">SQW

Ci
I
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Fill Arcin - Soil-lo-Groundwntor TACO Screen

Arcn L

ENSR International
Page 30 ol 35

Constituent

Total 2.3,7.8-TCDD TEQ
2-Melhylnaphthalene
4,4'-DDE
4,4'-DDT
Aconaphlhono
Aldcin
Aluminum
Anthracene
Antimony
Arsenic
Barium
3enzo(a)anlhracene
Benzo(a)pyreno
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)lluoranthene
Beryllium
beta-BHC
bis(2-Elhylhexy!)phthalale
Cadmium
Calcium
Carbazolo
Chromium
Chrysene
Cobalt
Copper
Cyanide, Total
Dibenzo(a,h)anthracono
Dibenzofuran
Dieldrin
Endrln ketone
Fluoranthene
Fluorono
Gamma Chlordano
Heptachlor epoxlde
lndeno( 1 ,2,3-cdjpyrene
iron
Lead
Magnesium

Units

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ing/kg
ug/kg
mg/kg
mg/kg
mg/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
mg/kg
ug/kg
ug/kg
mg/kg
mg/kg
ug/kg
mg/kg
ug/kg
mg/kg
mg/kg
mg/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
mg/kg
mg/kg
mg/kg

Number ol
Samples
Analyzed

4

4

4

4
4

4

4

4

4

4

4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4

4

4

4
4
4

4

4
4

4
4

4

4

Frequency
of Detection

100%

25%
75%
25%
50%
25%
100%

75%
100%

100%

100%

75%
75%
75%
75%
75%
100%

25%
50%
100%

100%

75%
100%

75%
100%

100%

25%
50%
25%
25%
75%
75%
50%
75%
75%
75%
100%

100%

100%

Average
(Avg)

3.60E-01
1.04E+02
1.10E+01
8.95E+00
4.81E+02
3.83E+00
5.75E+03
1.05E+03
3.28E+00

~i33E+~Ot
1.71E+02
2.56E+03
2.30E+03
2.19E+03
1.33E+03
2.29E+03
1.48E+00
1.66E+00
1.90E+02
5.60E+00
2.00E+04
4.80E+02
4.53E+01
2.64E+03
1.38E+01
1.76E+03
6.05E-01
4.55E+02
2.56E+OT
7.83E+00
1.23E+01
5.77E+03
4.21E+02"
1.15E+01
5.85E+00
1.58E+03
2.30E+04
3.69E+02
2.49E+03

Maximum
Detected

Concentration
(Max)

8.21E-01
1.40E402
2.00E+01
1.60E+01
1.60E+03
5.50E+00
7.60E+03
3.60E+03
5.40E+00
3.70E+01
2.50E+02
7.80E+03
7.00E+03
6.60E+03
3.80E+03
6.80E+03
1.60E+00
3.70E+00
3.10E402
1.00E+01
2.90E+04
1.50E+03
7.90E+01
7.80E+03
1.70E+01
4.70E+03
1.60E+00
1.30E+03
7.50E+02
1.20E+01
2.80E+01
I.80E+04
1.40E+03
2.10E+01
9.20E+00
4.80E+03
3.20E404
9.40Ef02
4.20E+03

Essential
Nutrient
(EN)?

No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
Yes
No
No

No
No
No
No

No
No
No
No
No
No
No
No
No
Yes
No
Yes

Surface Soil
Background (BK)

Concentration

NO
ND

1.61E+01
1.41E+01

ND
ND

2.54E+04
1.60E+02
3.80E+00
ij9ii+oi
3.63E+02
2.40E+02
1.87E+02
1.79E+02
1.27E+02
2.08E+02
1.51E+00

ND
3.22E+02
8.65E+00
3.35E+04
6.40E+01
3.93E+01
2.73E+02
1.55E+01
2.09E+02

ND
ND
ND
ND
ND

5.02E+02
ND
ND
ND
ND

~3780E+04
1.85E+02
1.72E+04

Is
Max>BK?

Yes
Yes

--

No
Yes
Yes
Yes
No
Yes
Yes
Yes
Yes
Yes
Yes

No
Yes
No
Yes
Yes
Yes
Yes
Yos

--

Yes

No
Yes
No

Pass
EN/BK?

No
No
No
No
No
No
Yes
No
No
No
Yes
No
No
No
No
No
No
No
Yes
No
Yes
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
Yos "
No
Yes

Taco Tier I Soil-
to-groundwater

(SGW)
Concentration

NA
4.20E+05
2.70E+05
1.60E+05
2.90E+06
2.50E+03

NA
5.90E+07
2.00E+01
1.00E+02
2.60E+02
8.00E+03
8.20E+04
2.50E+04
2.10E+07
2.50E+05
1.40E+02
3.00E+00
3.10E+07
1.00E+01

NA
2.80E+03

NA
8.00E+05

NA
3.30E+02
1.20Et02
7.60E+03

NA
2.00E+01
5.00E+03
2.10E+07
2.80E+06
4.80E+04
3.30E+03
6.90E+0<P

NA
NA
NA

Is
Max>SGW?

No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
Yes
No
No
No
No
No
No
No
Yes
No
No
No
No
No
No
No
No
No
No
No
No
No

COPC?

No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
Yes
No
No
No
No
No
No
No
Yes
No
No
No
No
No
No
No
No
No
No
No
No
No

Reason
NA

<SQW
<SGW
<SGW
<SGW
<SGW
<BK

<SGW
<SGW
<SGW
<SGW
<SGW
<SGW
<SGW
<SGW
<SGW
<SGW

>SGW
<SGW
<SGW

EN
<SGW

NA
<SGW

NA
>SGW

<SGW
<SGW
"NA~
<SGW
<SGW
<SGW
<SGW
<SGW
<SGW
<SGW

EN
NA
EN

sauget soil to groundwater screen.xls\ Area L Stats December 29. 2000, Revision 0



Fill Area - Soll-to-Groinictwater TACO Screen

Area L

ENSR International
Page 31 of 35

Constituent

Manganese
Mercury
Methoxychlor
Molybdenum
Naphthalene
Nickel
Penlachlorophenol
Phenanthrene
Potassium
Pyrene
Selenium
Silver
Sodium
Thallium
Toluene
Tola! PCBs
Vanadium
Zinc

Units

mg/kg
mg/kg
ug/kg
mg/kg
ug/kg
mg/kg
ug/kg
ug/kg
mg/kg
ug/kg
mg/kg
mg/kg
mg/kg
mg/kg
ug/kg
ug/kg
mg/kg
mg/kg

Number of
Samples
Analyzed

4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4

Frequency
of Detection

100%

100%

50%
100%

25%
100%

25%
75%
100%

75%
100%

75%
100%

100%

25%
50%
100%

100%

Average
(Avg)

3.51 E+02
3.22E-01
2.63E+01
1.45E+01
1.49E+02
4.68E+01
2.38E+02
3.62E+03
1.09E+03
4.27E+03
3.08E+00
8.13E-01
3.45E+02
1 .85E+00
6.08E+00
4.90E+02
4.43E401
5.10E+02

Maximum
Detected

Concentration
(Max)

6.50E+02
5.60E-01
4.60E+01
2.30E+01
3.20E+02
5.50E+01
2.40E+02
1.20E+04
1.70E+03
1.30E+04
4.30E+00
1.20E+00
5.40E+02
2.10E+00
1.30E+01
1.17E+03
4.90E+01
8.70E+02

Essential
Nutrient
(EN)?

No
No
No
No
No
No
No
No
Yes
No
No
No
Yes
No
No
No
No
No

Surface Soil
Background (BK)

Concentration

8.83E+02
1.77E-01

NO
2.02E+00

NO
4.27E+01
See notes
3.35E+02
4.73E+03
4.35E+02

ND
1.35E+00
5.77E+02

ND
ND

See notes
6.90E+01
8.08E+02

Is
Max>BK?

No
Yes

Yes

Yes

Yes
No
Yes

No
No

--

No
Yes

Pass
EN/BK?

Yes
No
No
No
No
No
No
No
Yes
No
No

Yes
Yes
No
No
No
Yes
No

Taco Tier 1 Soll-
to-groundwater

(SGW)
Concentration

NA
5.00E-02
7.80E+05

NA
4.20E+05
4.00E+02
1.00E402
5.90E+07

NA
2.10E+07
2.40E+00

NA
NA

1.60E+01
2.90E+04

NA
NA

2.00E-V03

Is
Max>SGW?

No
Yes
No
No
No
No
Yes
No
No
No
Yes
No
No
No
No

No
No
No

COPC?

No
Yes
No
No
No
No
Yes
No
No
No
Yes
No
No
No
No
No
No
No

Reason

<BK
>SGW

<SGW
NA

<SGW
<SGW

>SGW
<SGW

EN
<SGW

>SGW
<BK
EN

<SGW
<SGW

NA
<BK

<SGW

I
UJ

sauget soil to groundwater screen.xls\ Area L Stats December 29, ?000. Hevision 0



Fill Area - Soll-to-Groundwnler TACO Screen
AieaN

ENSR International
Page 32 ol 35

Constituent

Total 2,3.7.8-TCOD TEO
4.4'-DDT
Aldrin
Alpha Chlordane
Aluminum
Anthracene
Anlknony
Arsenic
Barium
Benzo(a)anlhfacene
Benzo(a)pyrene
Benzo(b)lluoranlhene
Benzo(g.h,l|perylene
Benzo(k)fluoranlhene
bela-BHC
bis(2-Elhylhexyl)phllialale
Cadmium
Calcium
Chromium
Chrysene
Cobalt
Copper
Dtt>enzo(a.h)anlhracene
Dlekfrlii
-luoranlhene
Gamma Cntordane
lndeno(1.2,3-od)pyrene
Iron
Lead
Magnesium
Manganese
Mercury
Meihoxychlor
Molybdenum
Nickel
PenlachkHophenol
PlienanDwene
Potassium
Pyrene
Selenium
total PCBs
Vanadium
7.inc

Unlit

ufl/kg
ug/kg
ug/kg
ug/kg
rng/kg
ug/kg
mg/kg
mg/kg
mg/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
mg/kg
mg/kg
nig/kg
ug/kg
mg/kg
mg/kg
ug/kg
ug/kg

"9 .̂9. .
ug/kg
ug/kg
ing/kg
mg/kg
mg/kg
mg/kg
mg/kg
ug/kg
mg/kg
mg/kg
ug/kg
ug/kg
nig/kg
ug/kg
mg/kg
ug/kg
mg/kg
mg/kg

Number ol
Samples
Analyzed

4

4

4

4

4

4
4

4

4

4
4

4

4

4

4

4

4

4

4

4

4

4

4

4
4

4

4

4

4

4

4

4

4

4

4

4

4

4

4
4

4

4

4

Frequency
ol Detection

100%
25%
25%
25%
100%
75%
25%

100%

100%
100%

100%

100%

25%

100%

25%

25%

100%

100%

100%

100%

100%

100%

50%

25%

100%

~ 25%

75%

100%

100%

100%

100%

100%

25%

100%

100%

100%

100%

iob%
100%

25%

25%

100%

100%

Average
(Avg)

9.76E-02

2.02E+00

1 03E400

967E-01

875Ei03

4 70E»01
7.10E-01

6 33E*00

5.93E402

1 68E402

1 87E402

1.65E402

1 44E+02
2 18E+02

293E-01

1 01E*02

B 46E-01

5.73E+04

165E+01

2 OOE+02

" 5.84E400

501E401
7 25E+OI

1 89E400

3 93E»02

i 38E40O

1 .44E402
1.43E404

1 38E+02

718E403

374E402

6.78E-02

206E*01

1 .03E+00

1.61 E401

307E+02

1.76E402

i 40E403

3.41E402

5.09E01

5 isE+01
238E.01

1 49E.02

Maximum
Detected

Concentration
(M.x)

3.45E-01
2.70E400
1 2BE+00
1.10E+00

1.10E+04

580E.01

7.10E-01
7.30EtOO

1.20E+03
270E+02
3.30E.02

3.20E*02
300E<02

360E+02

3.38E-01

1.30E+02

1 50E+00

1.09E405

1 SOE-tOt
3.10E+02

6.15E*00 ""

1.10Et02
1 10E+02

2 13E+00

6.10E<02

^85Eio6"
2.50Et02

1 50E+04

4.10E+02

1 15E+04

4.10Ei02

9.50E-02

5.50E<01

1 45E+00
1.70E*01

4 74E+02

2.60Et02

1 60E<03 "~~

5.50E+02

6.80E-01

1 78E+02

290E+01

250E<02

Essential
Nutrient
(EN)?

No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

Yes
No
No
No
No
No
No
No
No
No
Yes
No
Yes
No
No
No
No
No
No
No
Yes
No
No
No
No
No

Surlace Soil
Background (BK)

Concentration

NO
I.41E+01

NO
NO

254E<04

1 60E+02

3.80E+00

1 91E+01

363E<02

240E+02

1 87E*02

1 79Et02

1 27E+02
2.08E402

NO

3 22E+02
B65EtOO

3.35E404

393E.01

2 73E+02

1.55E*oi

2 09E»02
ND

NO

502Et02
NO

ND

3.80E«04

1 85E-t02

1.72E+04

883E.02

1.77E-01

ND

202E*00

427E<01

See notes
3.35E+02
473E403
435E402

NO
See notes
6.90E401
8 08E402

Is
M*x>Bk?

No

No

NO

No

No

Yes
Yes
Yes
Yes
Yes
Yes

No
No
Yes
No
Yes
No~
No

Yes

No
Yes
No
No
No

No
No

No
No
Yes

No
No

Pass
EN/BK?

No
Yes
No
No
Yes
Yes
Yes
Yes
No
No
No
No
No
No
No
Yes
Yes
Yes
Yes
No
Yes
Yes
No
No
No
No
No
Yes
No
Yes
Yes
Yes
No
Yes
Yes
No
Yes
Yes
No
No
No
Yes
Yes

T aco Tlerl Soil-
to-groundwater

(SOW)
Concentration

NA
1 OOE+05
2 50E403
480E*04

NA
590E*07

2.00E401

1.00E402

280E402

8.00E403
8 20E404

2.50E404

2.10E407

250E405

SOOEtOO

3 10E407

1 OOE401

NA

NA

800E+05

NA

3 30E402

7.80E403

2.00E40I
2 10E407

480E*04

690E404"

NA

NA

NA

NA

5.00E-02

7 80E*05

NA

400E<02

1 OOE+02

5.90E407

NA

2 10E407

240EtOO

NA

NA

200E403

Is
Max>SQW?

No
NO
No
No
No
No
No
No
Yes
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
NO

NO

NO

NO

No
Yes
No
NO
No
Yes
No
No
No
No

~^to
No
No

COPC?

No
No
No
No
No
No
No
No
Yes
No
No
No
No
No
No
No
No
No
No
No

"" No

No

No

No

No

No

No

No
No
No
No
No
No
No
No
Yes
No
No
No
No
No
No
No

Reason

NA
<SQW
<SGW
<SGW

<BK
<SGW
<SGW
iSGW

>SGW
<SGW
<SGW
<SGW
•cSGW
<SGW
<SGW
<SGW
<SGW

EN
<BK

<SGW
<BK

<SGW
<SGW
<SGW
<SGW
<SGW
<SGW

EN
NA
EN
<BK
<BK

<SGW
<8K

<SGW
>SGW

<SGW
"EN

<SGW
<SGW

NA
<BK

<^GW

saugel soil to groundwater screen.xls\ Area N Stals
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Table G 2
Soil lo-Groundwator Screen -pH Evaluation
Fill Areas
Saugel Area 1 - EE/CA and RI/FA
Human Health Risk Assessment

ENSR International
Page 33 of 35

Constituent Cone, (a) |SGW (pH) (b) COPC? (c)

Fill Area H
pH = 7-7.6

Cone, (a) |SGW (pH) (b) [COPC? (c)

Fill Area I
pH = 7.7-8.4

Cone, (a) |SGW (pH) (b) COPC? (c)

Fill Area L
pH = 7.5-7.9

Cone, (a)

Fill Area N
pH = 7.8-7.9

SGW(pH)(b) COPC? (C)
4_-Chl_orqanijine
3arium
Beta-BHC

NA

NA
Cadmium
Copper _
pieidrjn__
Mercury
Pentachlorophenol
Selenium _
Zinc

2.20E+01
4.80E+02

J. 10E+02
2.00E+05"

No
No

1.80E+01
7.40E+02

S.TOE+OT
1.30E+04

NA 2.00E-01
7.70E-01
2.41J-_01
4.'70E+dO
3.60E+03

. _
Tio~E~-qV
3.30E+00
1 .50E+04

No
Yes
Yes

" No

2.00E+00
1.65E+00

2.80E+03

_NA
1.80E+03

_NA
5.9dE+p2
3.30E+05

NA
3.20E+01
1.00E-01
2'.40E+00
3.20E+04

NA
1.20E+03

No"
No
Yes
No
Yes~

"No"

3.70E-03

4.70E+03

_ _
5.90E+02
3.30E+05

NA "

Yes

No

NA
2.10E+03

NA"__
4.30E+03

No

5.60E-01
2.40E-01
4.30E+00

1 .OOE-01
2.40E+00
3.20E+04

No
Yes
Yes

4.70E-01

3.30E+05
"" NA
4.00E4-01
1. OOE-01 Yes
2.40E+00
1.10E+05

I
UJ
01

Notes:
Not a constituent of potential concern in this area/medium.

Cone. - Concentration.
COPC - Constituent of Potential Concern.
NA - Not available.
SOW (pH) - pH- specific Soil-to-Qroundwater TACO Tier 1 Value.
(a) - Maximum detected concentration in this area/medium (includes all constituents identified as potential COPC after the SGW screen).
(b) - TACO Tier I Appendix B Table D values - pH specific Soil Remediation Objectives for Inorganics and lonizable Organics for the Soil Component of the Groundwater Ingestion

Route (Class II Groundwater). Where pH range overlaps table ranges, the lower table value is used.
(c) - Constituent is identified as a COPC if Cone. >SGW (pH) or if no SGW (pH) value available.
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Pnyo 34 or is

l Able C> 3
So* lo Giotjiidtvaier Screen i
TonsorK Surface Soil
S.iugct A'o.i t EE/CA »ivt t
I funun Henttli (titk Auosinw

Zonalfluanl
Jaiium
Jonio(a)anlrv»can«
Jala BUG

M0roury
Pentacntoropharol
saieniini

TranMC1 1
PH . 7.0-1.2

>,nc.(a|

- " • - : -
480F-OI

IQWIpHKbl

1 70Ei03
NA
NA
NA

1 60EiOI
t OOEOI '
2<OEK»

;opc? (c)

YM

Tr>nitcl2
PH.4.S-7.J

—

JSOEOI

!OW(pH)(6|

1 WE «03
NA~"
NA
NA

<«OEiOO
i I0t 01
3»E<00

COPCf (e)

vea

Tianivcl 3
pH • 4.t-7J

:onc.(a)

7 40E4I
3 WE 400

rawipHHb)
400Ei07

NA
NA
NA

600E 02
IOOE4I
240E«»

:OPCT (e)

— . — -

ru
YM

Tnniicl4
fHmt.Ht

>me.(.)
1 20£«03

5 70E4>I
500EOI

saw(pH)ib)
I.70£t03

NA
NA
NA

I60F<01
looeoi
240E«X>

COPC? (c)

No

No
Y«s

Trcnitcl 5
PH rf.7-«.l

=on..(.)

IWLoi

240EOI

SOW (pH) (b)

1 WE |03

NA
N~A

100E4C1
1 OOEOI
?40EtCO

COPC7 (c)

Y«l

Y« ' '

Transact 6
PH . 7.7-a.O

n̂..(.)

3 »t TO

"fioToi"

iOW(pH)lb)

t aoE*03
NA
NA
NA

320E.OI
100E41
240E*00

;OPC7 (c)

Y*|

V.I

Nolai
Not a oanalriuani. ol polontul concern in Ihii aloVmodium

Cone • Concanliahon
COPC ConMrio** ol Polartial Contain
NA • No) av«*abla
SGW (pH) pH iptcIlK Soil 10 Gioundwalor TACO TIOI 1 Valuo
[a) • Maximum detected concenliation in this aiea/medium (includos all conshluenls identified as polenlial COPC aflef Iho SGW screen).
;b) • TACO TIOI 1 Appendix D Table D values pH ipecilK Soil nomedialion Objectives lor Inorganics and lonralile Organlcs lor me Soil Component ol ihe

Groundwaler Ingeslion Roulo (Class II Gioundwator) Where pH range overlaps table ranges, iho lower (able value is used
(c) • Consliluenl Is Idonlllicd as a COPC il Cone >SGW (pi I) or II no SGW (pH) value available

Ttansacl 7
pH . 7.44.1

rone. 1 al

- -T- -

2 ME -01

IOW|pH|(b)

t BOEt03
NA
NA
NA

JJOEiOl
IOOE-01
240E<00

:OPC7(C)

- - ::•- -

Yis

I
Ul
•-J

S.iugel soil (o o iF srrnn t xlOpt < lian<,rct ss
Dficembar 29, POOO
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TaljlcG 4
Soil lo Groundwalci Sciccn pit rvi
Transects • Suhsuitacc Soil
Saurjcl Aiea I Ef,cA ami F1WA
Human Hcalll) Risk Assessment

f.NSn liitcrn.itional
Page 35 ol 35

Contllluonl
tatkim
Ben20(a)anihracenr)
Beta BUG
Dieidrin
Mercury
Ponlachkxonhcnol
Selenium

Traniecl 1
pH > 7.9 «.3

2onc. (•)

7 OOE 02

SOW(pH)(b)
1 80E403

NA
NA
NA

320E.OI
1 OOE-01
2 40E»00

COPC7 (c)

No

Transact 3
pH . 7.M.O

:onc. (•)

780602
280E-OI

SOW(pH)(b)
1 80£i03

NA
NA
NA

320E.OI
1 OOE 01
240E.OO

COPC? (c)

No
Yes

Transect 4
pH • 7.75-8.5

:onc. fa)

1 20E401

550EOI

SOW (pH) (b^
2IOE.03

NA
NA
NA

400C.OI
'l OOE-01
240E«00

COPC? (c)

~Tes

Yes

Tr«ns«ct 5
pH > 7.»-«.3

:onc. (•)

860E-02

saw (pH) (b)
2 IOE<03

NA
NA
NA

•100E.OI
1 OOE 01
240E<00

COPC7 (c)

No

Transect 6
pH » I.O-4.0

Cone. (•)

190EOI
2 50E 01

SGW(pH)(b)
2 IOE»03

NA
NA
NA

4 OOE. 01
1 OOE-01
2 40E.OO

COPC7 (e)

No
Yes

Transect 7
pH. 7.8-6.4

:onc. (a)

200fc 01
3 OOE-01

SOW(pH)(b)
1 60C.03

NA
NA
NA

320E.01
1 OOE 01
240E<00

COPC7 (ol

• -;; - -

No

Yes

Noles
Not a constituent o( potential concern in this area/medium

Cone • Concentration
COPC - Constituent ol Potential Concern
NA • Not available
SGW (pH) - pH- specific Soil-to Groundwaler TACO Tier 1 Value,
(a) • Maximum delected concentration In Ihis area/medium (includes all constituents idenlilied as potential COPC alter the SGW screen),
(b) - TACO Tier 1 Appendix B Table O values • pH specific Soil Remediation Objectives lor Inorganics and tonizable Organlcs lor the Soil Component ol Ihe

Groundwaler Ingestion Route (Class II Groundwaler). Where pH range overlaps table ranges, Ihe lower table value is used,
(c) - Constituent is idenlilied as a COPC it Cone. >SGW (pH) or il no SGW (pH) value available.

Siiuget soil to gioundwaler screen xts\pl t transect sub
Decenibfti 29,2000

Revision 0
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Sauget Area 1

HHRA-EE/CA and RI/FS

APPENDIX H

COPC SELECTION FOR GROUNDWATER

This appendix presents the screening tables for identifying COPCs for groundwater. COPCs are
identified on a well-by-well basis using the "Groundwater and Surface Water Standards" presented in
Appendix C Table C-4. The screening tables present:

• The frequency of detection and the arithmetic mean and maximum detected concentrations;

• An identification of essential nutrient status and comparison to background, as presented in
Appendix D;

• Comparison to the TACO Tier 1 groundwater screening values; and

• An identification of whether or not a constituent is selected as a COPC and the reason why or
why not.

The information in the last column of each table pertains to the short-term risk assessment, and will be
discussed in Section 7.0 of the text.

The screening tables are presented in the following order (well screening interval or sample
identification, which includes a sample depth designator, is provided where more than one sample was
included in the analysis):

Fill Area G

AA-GHL-S1 (AA-GHL-S1-12-16FT, AA-GHL-S1-22-26FT)

AA-GHL-S2 (AA-GHL-S2-12-16FT, AA-GHL-S2-22-26FT)

AA-GHL-S3 (AA-GHL-S3-20-24FT)

AA-SW-S1 (AA-SW-S1 -14-16FT. AA-SW-S1-24-26FT)

EEG-101 (18-23FT)

EEG-102 (16.5-21.5FT)

EEG-104 (19-24FT)

E EG-106 (18-23 FT)

E EG-107 (23-28 FT)

EEG-112 (12-26FT)

EE-05 (18-23 FT)

Fill Area H
i

H-2 December 29. 2000
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Sauget Area 1

HHRA-EE/CA and RI/FS E2SZZDZZZZ1

EEG-110 (18-23FT)

EE-01 (28-33 FT)

EE-02 (18-23 FT)

EE-03 (27-32 FT)

Fill Area I

AA-I-S1 (AA-I-S1 -17-21 FT, AA-I-S1 -27-31 FT)

AA-I-S2 (AA-I-S2-16-20FT, AA-I-S2-26-30FT)

AA-I-S3 (AA-I-S3-24-28FT)

EE-12 (28-33 FT)

EE-13 (23-29 FT)

EE-14 (32.5-37.5 FT)

EE-15 (24-29 FT)

Fill Area L

EEG-103 (16.5-21.5FT)

EEG-105 (no construction log)

EEG-109 (17-22 FT)

EEG-111 (no construction log)

AA-SW-S2 (AA-SW-S2-14-16FT, AA-SW-S2-22-26FT)

AA-SW-S3 (AA-SW-S3-14-16FT, AA-SW-S3-22-26FT)

Residential Area Wells

SGW-S1 (SGW-S1 -15FT, SGW-S1-20FT)

SGW-S2 (SGW-S2-15FT, SGW-S2-20FT)

DW-MCDO Unknown

DW-SCHM Unknown

DW-SETT Unknown

DW-WRIG Unknown

H-3 Decemoer 29. 2000
J:\lndl_Service\Project Files\Solutia-6l05\Sauget-6l05-002\Report Rev 0\Appendices.doc Revision 0



Sauget Area 1

HHRA-EE/CA and RI/FS MaMSJMtium

The screening results are summarized in Section 3.3.2 of the text.

H-4 December 29, 2000
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Table
Comparison ol Groundwater Data to TACO Tier I Screening Criteria

Area 0
Well. AA-QHL-S1

ENSR International
Page lot 34

Continuant

1 ,2.4-Trfchlorobenzene
1,2-Dtehlorobenzene
Aluminum
Barium
Calcium
Chlorobenzene
Chromium
Cis/Trans 1 ,2 Dtehkxoethene
Cobalt
Copper
dollaBHC
oamma BUC (Undane)
Iron
Magnesium
Manganese
Molybdenum
Nickel
Ponlachkxophenol
Potassium
Sodium
Tetrochlofoelhene
Toluene
Total PCBs
Tolal TCOD TEQ
Trtchloroelhene

Summary Statistics

Number of
Simples

1
1
2
2
2

2
2
2
2
2
2
2
t
2
2
2
1
2
1

Z

Number
of Deteeti

t
1
1
2
2

2
2
2
1

2
1

2
2
2
1
1
1

2

Averege
(ug/L)

1.30E«00
120E400
1.38E402
1 18E.02
133E.05
840E-01
3SOE.OO
7.10E-01
350E<00
230E.OO
I.90E-02
1.8BE-02
7.60E402
2.75E404
386E.02
I05E.OI
1 03E.OI
295E-01
473E.03
133E.04
102E.OI
685EOI
I.09E400
393E06
1 20E.OO

Maximum
(MAX)

Detection
(ug/L)

1 30E400
1206.00
195E402
I35E»02
1.40EtOS
940EOI
3.60E«00
7IOE-01
390E<00
23OE»00
320E-02
300E-02
770E.02
300E.W
7.30E«02
160E.OI
1 15E40I
2.«SE-01
625E»03
155E.04
1.30E.OI
685E-OI
1 18E.OO
393E-06
1 90E«00

COPC Selection - Chronic Enpoeure Screen

li
Conilltuent
en Enentlil

Nutrient
(EN)?

No
No
No
No
Yes
No
No
No
No
No
No
No
Yes
Yei
No
No
No
No
Yes
Yes
No
No
No
No
No

Background
(BK)

Concentration
(ug/L)

NO
NO
NO

6 I7E«02
4 27E<05

NO
1.05E.02

NO
1 14E40I

NO
1 25E-02
1.0IE-O2
220E*Ot
9.23E<04
1 75E»03

NO
130E.02

NO
I23E*05
I30E«OS

NO
NO
NO

502E-07
NO

ll Ml» BK?

No
No

No

No

Ye»
Yei
No
No
No

No

No
No

Yes

Pise
EN/BK?

No
No
No
Yes
Yes
No
Yes
No
Yes
No
No
No
Yes
Yes
Yes
No
Yes
No
Yes
Yes
No
No
No
No
No

TACO Cllll II
Qroundwiter
Criteria (ug/L)

7.00E*02
I50E.03
360E.04
2.00E«03

NA
5.00E402
100E*03
2.00E»02
1.00E403
8.50E402
1.50E-OI
I.OOEtOO
500E403

NA
1.00E«04
180E402
2.00E403
S.OOEtOO

NA
NA

2.SOE40I
2SOE403
2.50E400
300E-05
2.50E40I

II Ml»
Class II?

No
No
No
No

No
No
No
No
No
No
No
No

No
No
NO
No
•-

No
No
No
No

No

COPC?

No
No
No
No
No
No
NO
No
No
No
No
No
No
No
No
NO
No
No
No
No
No
No
No
No

No

Reason

<Tler 1
<Tler 1
<Tler
<Tler

EN
<Tier
•cTler
<Tier
<Tier 1
•cTler 1
<Tie> 1
•sTIer 1

EN
EN

<Tier 1
<Tler 1
<Tler 1
<Tlor t

EN
EN

<Tier 1
<Tlert
<Tier 1
<Tler 1
<Tler 1

Short- Term Exposure Screen

100 Times TACO
Cliti II

Groundwiter
Criteria (ug/L)

7.00E404
150E405
360E406
200E40S

NA
S.OOE<04
I.OOE405
2.00E404
1.00E405
6SOE404
1.50E40)
1.0OE402
5.00E405

NA
1006406
I.80E404
200E405
500E402

NA
NA

2.50E403
250E.05
2.SOE402
300E-03
250E403

ll Averege>
100'Cllll II?

No
No
No
No

No
No
No
No
No
NO
No
No
-•

No
No
NO
No

•-

No
No
No
No

NO

GROUNDWATER WELL BY WELL screen.xls\AA-GHL-S1
December 29, 2000
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Table
Comparison ol Groundwalor Oala to TACO Tior I Screening Criteria

Area: Q
Well AA-GHL-S2

ENSR International
Page 2 of 34

Conllllutn!

Aluminum
Arsenic
Barium
Calcium
Cia/Trans-l ,2-DtcWoroolhono
Cobalt
Iron
Magnesium
Manganese
Molybdenum
Nickel
Potassium
Sodium
Trlchloroelhene
Vanadium
Zinc

Summiry Statistics

Number ol
Samples

2
1
2
2
2
2
2 "
2
2
2
2
2
2
2
1
1

Number
ol Detects

1
1
2
2
2
2
2
2
2
2
2
2
2
2
1
1

Avenge
(UB/L)

850E.02
3BOE.OO
I.24E*02
I.25E*05

~1.23EtOO
3606.00
149E*03
2.70E<04
7. 10€t02
450E.OO
950E*00
4.00E.03
7.75E«03
t.20E*00
4.00E»00
9106(00

Minimum
(MAX)

Detection
(upA)

1 60E.03
3.80E.OO
1.60E.02
1.406.05
1.906.00
420E.OO
270E*03
3.20E<04
120E.03
4.506*00
980E.OO
5.00E»03
e.20E<03
1.60E*00
400E*00
9106)00

COPC Sellcllcxi - Chronlo E>p«un Screen

It
Conitlluent
en Eetentlal

Nutrient
(EN)7

No
No
No
Ves
No
No
Yes
Ves
No
No
No
Yes
Yes
No
No
No

Background
(BK)

Concentration
(UJ/L)

ND
I.I7E«OI
6.17E.02
427E.05

NO
I.I4E«OI
220E*04
923E*04
1.75E*03

NO
I.30E*02
123E»05
I.30E«05

ND
ND
ND

It Men BK7

No
No
No

No
No
No
No

No
No
No

Pe»
EtVBK?

No
Yes
Yes
Yes
No
Yes
Yes
Yes
Yes
No
Yes
Yes
Yes
No
No
No

TACO Class II
Oroundweler
Criteria (uj/L)

360E*04
200E.02
2.00E.03

NA
200E.02
I.OOE*03
5006*03

NA
I.OOE»04
1.806.02
2 OOE*03

NA
NA

250E.01
490E.01
1 OOE*04

Is MSK>
Class 117

No
No
No

No
No
No

No
No
No

No
No
No

COPCT

No
No
No
No
No
No
No
No
No
No
NO
No
No
No
NO
No

Reason

<Tler I
<Tler t
<Tier 1

EN
<Tler 1
<Tler 1

EN
EN

<Tler 1
<Tler 1
<Tler t

EN
EN

<Tier 1
<Tler 1
<Tler t

Short- Term Exposure Screen

100 Times TACO
ClMS II

Groundwater
Criteria (ug/L)

3.60E*Oe
2006.04
200E.05

NA
2006*04
1.00E.05
500E.05

NA
1 OOE*06
180E*04
200E*05

NA
NA

2506.03
490E.03
1006.06

Is Average>
1WCIISSII7

No
No
NO

No
No
No

No
No
No

No
No
No

I
en

GROli .TER WELL BY WELL screen.xls\AA-GHL-S2 \
v 29. 2000
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TaUe
Comparison ot Groundwaler Data to TACO Tier t Screening Crllorla

Area: Q
Well: AA-GHL-S3

ENSR International

Page 3 ol 34

Conttllutnl

Barium
bis<2-Elhymexyl)phlhalale
Calcium
Coball
Iron
Magnesium
Manganese
Nickel
Potassium
Sodium
Tola) PCBs

SumnUHy SUllitlci

Number of
Sample*

1
t
1

Number
ol 0«l«l«

1

Average
<u»/U)

1.30E»02
8OOE-01
1 70E*05
580E.OO
Z.OOe.02
370E»04
1 50E.03
I.20E»01
1 20E*04
1 90E.04
1Z3E«00

Mexlmum
(MAX)

De lection
<uoA)

130E.02
800E-01
1 70E.05
5.80E*00
2<»e«02
370E.04
1.50E<03
120E.01
120E»04
190E404
1 23E.OO

CO PC Selection - Chronic Expoeura Semen

It
ConttHuenl
•n Eteenllel

Nulrlenl
(EN)?

No
No
Yes
No
Y«3

Yes
NO
No
Yes
Yes
No

Background
(BK)

Concentration
(uo/L)

6176.02
ND

4 27E«05
t ME*OI
220E»M
923E«04
1.75E»03
1 30E«02
123E.05
I30E.05

ND

le Mix> BK?

No

No
No
No
No
No
No
No
No

Put
ENffiK?

res
No
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
No

TACO Cl»» II
Qroundwller
Criteria (uo/L)

?ooe«03
600E.OI

NA
100E»03
500E.03

NA
100E*(X
200E.03

NA
NA

250E.OO

le Mn>
Claee II?

No
No

No
No

No
No

No

COPC?

No
No
No
No
No
No
No
NO
No
NO
No

Reaeon

<Tler 1
<Tier 1

EN
<Tler 1

EN
EN

<Tler 1
<Tler t

EN
EN

<Tler 1

Short- Term Exposure Screen

100 Tlmee TACO
Clete II

Qroundwaler
Criteria (ug/L)

2 DOE, 05

600£«03
NA

1.00E«05
S.OOEtOS

NA
100E406
200E.05

NA
NA

2.50E<02

le Averege>
100'Clase 117

No
No

No
No

No
No

No

X
I

GROUNDWATER WELL BY WELL screen.xlsWA-GHL-S3
December 29,2000

Revision 0



Table
Comparison ol Qroundwaler Data lo TACO Tier I Screening Criteria

Area G
Well: AA-SW-SI

ENSR International
Page 4 of 34

Constituent

Acetone
Aluminum
Arsenic
Barium
Calcium
Cobalt
Copper
lion
Lead
Magnesium
Manganese
Molybdenum
Nickel
Phenanthrene
Potassium
Sodium
Vanadium
Zinc

Summary Statistic*

Number of
Samplu

2
2
1
2
2
2
2
2
2
2
2
2
2
t
2
2
2
2

Number
ol Detects

1
I
I
2
2
t
2

-2

t
2
2
1
2
1
2
2
1
t

Average
(ugfl.)

265EtOI
245E.03
4.50E«00
2.40E«02
1.35E*05
7 35E<00
265E.OO
4 91 E. 03
5IOE400
380E«04
7OOE»02
S.IOEtOO
1.75E»OI
4.20E-01
575E*03
1.IOE404
900E»00
230E.01

Maximum
(MAX)

Detection
(uoA)

280E»OI
460E.03
4.50EtOO
310Et02
1.40E«05
970E<00
430E*00
9.10E«03
7.70£»00
390E»04
7.80E*02
5 20E<00
230E.OI
420E-OI
620E<03
1.20E«04
1 30E*01
360E.OI

COPC Selection - Chronic E«po«unt Screen

la
Constituent
•n Eeeenllal

Nutrient
(EN)T

No
NO
No
No
Yes
No
No
Yes
No
Yea
No
No
No
No
Yes
Yes
No
No

Background
(BK)

Concentration
(ug/L)

ND
ND

1.17E+01
617E-I02
427E.05
I.I4E|OI

NO
220E.04

ND
9.23E.04
1 756*03

NO
1 30E»02

NO
1 23E*05
I30E.OS

NO
NO

la Mao BK?

No
No
No
No

No

No
No
-

No

No
No

Pate
CN/BK7

No
No
Yes
Yea
Yes
Yes
No
Yes
No
Yes
Yes
No
Yes
No
Yes
Yes
No
No

TACO Class II
Oroundwaler
Criteria (ugO.)

7.00E«02
360E.04
2.00E<02
2.00E<03

NA
IOOE.03
6SOE.02
500E.03
100E»02

NA
t.OOE«04
I80E.02
200E«03
1.05E<04

NA
NA

490E*OI
100E.W

ItMeo
Cleee II?

No
No
No
No

No
No
Yes
No

No
No
No
No

No
No

COPC?

No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

Reason

<Tler 1
<Tler 1
<Tlert
<Tier 1

EN
<Tier 1
<Tler 1

EN
<Tlor 1

EN
<Tier 1
<Tier t
<Tier 1
<Tier t

EN
EN

<Tler t
<Tler t

Short-Term Exposure Screen

100 Times TACO
Clate II

Oroundwater
Criteria (ug/L)

700E«04
380E.06
200E»04
200E40S

NA
IOOE.05
650E.04
500E.05
IOOE.04

NA
i.ooE*oe
1.80E«04
200E.05
1.0SE«06

NA
NA

49QE.03
1 OOE406

la Average>
100'Clase II?

No
No
No
No

No
No
No
No

No
No
No
No

No
No

I
oo

QROl \TER WELL BY WELL screen.xls\AA-SW-S1
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Table
Comparison ol Groundwaler Data lo TACO Tier I Screening Criteria

Area G
Well EEG-IOI

ENSR International
Page 5 of 34

Continuant

2.4.5-TP (Silvex)
4.4'-DDE
Aluminum
Arsenic
Barium
Calcium
Chromium
Cobalt
Coppor
delia-BHC
Endosullan 1
Endrln aldehyde
Hepiachlor
Iron
Magnesium
Manganese
Molybdenum
Nickel
Potassium
Sodium
Tola! TCDD-TEQ

Summary SUIIsllcs

Number of
Simple!

Number
of Deleett

Average
(ug/L)

1.40E-01
400E-03
580E.02
7 IOE40I
1.30E402
I.20E*05
530E400
440E.OO
1 506.00
820E03
I80E03
3 ME -03
1 206-03
640E.03
2 50E<04
2.40E»03
5 20E<00
200640)
4006403
160E404
6 46E-06

Menlmum
(MAX)

DeleeUon
<ug/L>

1 40E-OI
4006-03
5.80E402
2106401
1.30E*02
1 20E»05
530E.OO
440E.OO
1 50E«00
820E-03
1.60E-03
380E-03
I20E-03
640E.03
250E404
2406403
S.20E«00
200E.OI
4006403
1.80E*04
646E-06

COPC Seleollon - Chronic Expeeure Screen

Is
Contllluent
an Citenllal

Nutrlenl
(EN)?

No
No
No
No
No
Yes
No
No
No
NO
No
No
No
Yes
Yes
No
No
No
Yes
Yes
No

Background
(UK)

Concentration
(uoA)

320E-01
ND
NO

1 I7E*OI
6I7E402
427E-.05
t 05E.02
t 14E«01

ND
1 25E-02

NO
ND

2.80E-02
220E.04
9.23E.04
1.75E«03

NO
1 30E»02
123E.05
1.30E.05
502E-07

It Mai> BKT

No

Yes
No
No
No
NO

No

No
No
No
Yes

No
No
No
Yes

Pise
CN/BK?

Yes
No
No
NO
Yes
Yes
Yes
Yes
No
Yes
No
No
Yes
Yes
Yes
No
No
Yes
Yes
Yes
No

TACO CUSS II
Qroundwiter
Criteria (ug/L)

250E.02
2.00E-01
36OE.04
2006*02
200E.03

NA
100E403
IOOE.03
6SOEi02
1.50E-01
210E.02
1 OOE»01
2.00E<00
5.00E403

NA
100E404
I80E402
200E403

NA
NA

3.00E-05

lsM«l>
CliSI II?

No
No
No
No
No

No
No
No
No
No
No
No
Yes

No
No
No

No

COPCT

No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

Reason

<Tlec i
<Tler 1
<Tler 1
<Tie/ 1
<Tler 1

EN
<Tler t
<Tler t
<Tler 1
<Tier 1
<Tler 1
<Tlert
<Tlert

EN
EN

<Tior 1
<Tlert
<Tlei1

EN
EN

<Tlert

Short-Term Exposure Screen

100 Times TACO
Clue II

Qroundwiler
Criteria (ug/L)

2.50E«04
200E401
360E*06
200E.04
200E405

NA
t OOE«05
100E405
660E404
t.50E«Ot
210E404
1 OOE403
200E402
500E405

NA
1 .006406
180E404
200E405

NA
NA

3.00E-03

It Average>
100'Claaa II?

No
NO
No
NO
No

No
No
No
NO
No
No
No
No

No
No
No

No

GROUNDWATER WELL BY WELL screen.xls\EEG-101
December 29,2000

Revision 0



Table
Comparison ol Groundwater Oala lo TACO Tier I Screening Criteria

Area: G
Well: EEQ-102

ENSR International
Page 6 ot 34

Contlllufnl

1 ,2,4-Trfchlorobenzene
1,4-Dichlorobeniene
alpha BHC
Arsenic
Barium
3aldum
Chlorobenzene
Cobalt
Iron
Magnesium

Molybdenum
Nickel
Potassium
Sodium
Tolal TCDD-TEQ
Zinc

Summary SUllitlci

Numtwr of
Simptm

Number
of Dttactt

Avaragt
(ug/l)

1006*01
580E.OI
107E05
280E40I
950E401
840E.04
1 lOEtOI
S.OOEiOO
6 ME. 03
180E*04
8.30E*02
950E.OO
1.70E»Ot
670E.03
1.60E404
1.07E-05
190E*OI

Maximum
(MAX)

Dclicllon
<ug/L)

1.00E401
S80E401
107E-05
280E.01
9.50E401
S40E*04
1 IOE.01
500E.OO
650E.03
I.80E«04
S30E«02
960E»00
1.70E«OI
670E.03
1.eOE»04
1.07E-05
190E*OI

COPC Siltcllon • Chronic Expetura 3cr**n

It
ContlltuanI
•n Entntlil

Nulrlinl
(EN)?

No
No
No
No
No
Yes
No
No
Yes
Yes
No
No
No
Yes
Yes
No
No

Background
(BK)

Conemtnllon
<ug/M

NO
NO
NO

1.I7E40I
617E«02
427E<05

NO
1 ME401
220E404
923Ei04
1 75E.03

NO
1.30E.02
123E.05
1.30E405
502E-07

NO

It M«»> BK?

Yes
No
No

No
No
No
No

No
No
No
Yes
••

Pan
EN/BK7

NO
No
No
No
Yes
Yes
No
Yes
Yes
Yes
Yes
No
Yes
Yes
Yes
No
No

TACO Clan II
Oroundwttcr
Crllirin (ug/L)

700E.02
3.7SE402
1.SOE-OI
2006*02
2006*03

NA
5006*02
1006*03
5006*03

NA
IOOE404
180E*02
2 OOE*03

NA
NA

3.00E-05
I.OOE*CM

It Ml<>
Cllll II?

No
No
No
No
No

No
No
Yes

No
No
No

No
No

COPC?

No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

Rtaton

<Tler 1
<Tler 1
<Tler 1
<Tiert
•cTler t

EN
<Tler 1
<Tier 1

EN
EN

<Tler 1
<Tler 1
<Tler 1

EN
EN

<Tier 1
<Tier 1

Short.T«rm Enpotura Scrtcn

100 Tim*! TACO
Clan II

Qroundwiler
Crlliria (ug/L)

7.00E404
375E404
150E*OI
2.00E404
2006.05

NA
5006*M
1006*05
500E.05

NA
100E*06
1.60E.CM
2.00E405

NA
NA

3.00E-03
1.00E.06

li Averag«>
100-ClMi II?

No
No
No
No
No

No
No
No

No
No
No

-.

No
No

II

GROU \TER WELL BY WELL screen.xls\EEG-102
her 29, 2000

Revision 0



TaWo
Comparison ol Groundwaler Dala (o TACO Tier I Screening Criteria

Area: O
Well EEG-104

ENSR International

Page 7 ol 34

I
I

Constituent

4.4' DDE
alpha-BHC
Aluminum
3arium
Calcium
Cobalt
Dleldrln

Endrln aldehyde
Endrln kelone
gamma BHC (Undane)
Iron
Magnesium
Manganese
Nickel
Potassium
Sodium
Total TCDD-TEO
Zinc

Summan/ Statistics

Number ol
Simpltl

1
1

Number
ol Detects

Avwag*
(ug/L)

3906-03
800E-04
3IOE«OI
1 60E.02
1 50E.05
2506.00
260E-03
690E-03
1 IOE-02
930E-03
900E-04
100E.02
3606.04
720E.02
1 50E.OI
4506.03
120E.04
2406-05
1 10E.01

Minimum
(MAX)

Detection
<ug/L)

390E-03
800E-04
3 IDE. 01
I60E»02
150E*05
2 SOElOO
260E03
690E-03
1. IOE-02
930E-03
9006-04
1.00Et02
3.80Et04
720E»02
LSOEiOl
4506.03
1.206404
2406-05
1 106.01

COPC Selection • Chronic Enpoturt Screen

It
Contingent
an Entntlil

Nutrient
(BN)»

No
No
No
No

Yes
No
No
No
No
No
No
Yes
Yes
No
No
Yes
Yes
No
No

Background
(UK)

Concentration
(ug/L)

ND
NO
NO

617E»02
4.27E«05
t MEiOl

ND
ND
ND

5216-02
1 016-02
220E«04
923E.04
1 75E.03
t.30E«02
I23E«05
I30E<05
502E-07

NO

ItM.oBK?

No
No
No

No
No
No
No
No
No
No
No
Yes

Piss
EN/BK?

No
No
No
Yes
Yes
Yes
No
No
No
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
No
No

TACO Class II
Qroundwater
Criteria (ug/L)

2.006-01
1.50E-01
360E.04
2.00E<03

NA
1 006.03
1006-01
2 10E«02
1 OOE.01
100E.01
1 OOE.OO
S.OOE.03

NA
1.00E.04
200E.03

NA
NA

3.006-05
1.0OE.04

Is Me»
Class 117

No
No
No
No

No
No
No
No
No
No
No
-•

No
No

No
No

COPC7

No
No
No
No
No
No
No
No
No
No
No
NO
No
No
NO
No
No
No
No

Reason

<Tler t
<Tier 1
<Tler 1
•cTier 1

EN
<Tler 1
<Tler 1
<Tiei 1
<Tler 1
<Tler t
<Tier 1

EN
EN

<Tier1
<Tler 1

EN
EN

<Tlert
<Tler1

Short-Term Exposure Screen

100 Times TACO
Class II

Oroundwaler
Criteria (ug/L)

2006.01
1506.01
3tX)E.06
JOOE.05

NA
100E.05
1006.01
210E.04
IOOE.03
1.006.03
1006*02
5.006.05

NA
I.OOE.06
200E.05

NA
NA

3006-03
1006.06

Is Average>
100-Clsss IIT

No

No
No
No

No
No
No
No
No
No
No

No
No

No
No

GROUNDWATER WELL BY WELL screen.xls\EEG-104

December 29, 2000

Revision 0
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I

NJ

Tablo
Comparison ol Gioundwalei Daia to TACO Tlei I Screening Criteria

Aiea: G
Well E6Q-I06

ENSR International
Page 8 of 34

Constituent

1 ,2,4-Tilchlorobenzene
1.2-Dlchloiobenzeno
1.4-Dichlorobenzene
2.4.8-Trichlorophenol
2,4-Dichloiophenot
2-Chloiophenol
alpha BHC
Arsenic
Barium
Benzene
bela-BHC
Calcium
Chlorobenzene
dcllaBHC
Dinoseb
gamma BHC (Llndano)
lion
Lead
Magnesium
Manganese
Penlachlorophonol
Potassium
Sodium
Total TCDD-TEQ

Summery Stalletlca

Number ol
Sample!

1
1

Number
of Ottecti

Average
(ug/L)

4.70E*OI
460E*00
330E.02
4706-01
1 lOEtOI
2306*00
830E«00
420E*01
1.30E*D2
9.30EtOO
360E-OI
2 SOEtOS
I80E.02
I.30E-OI
3 20E-01
6806-02
580E*04
3006*00
600E«04
2.10E»03
670E-02
I.40E«04
230E*05
I03E-05

Mmtlmum
(MAX)

Detection
(uo/L)

4.706*01
4.60EtOO
3306*02
4.70E-01
1.tOE«OI
2306*00
830E«00
4 20E*01
130E*02
9.30E*00
380E-OI
280E.05
t 606*02
1.30E-OI
3 ME 01
680E-02
5.60E.04
300E*00
600E.04
2IOE.03
670E-02
1.40E<04
230E+05
1.036-05

COPC Seleellon - Chronic Exposure Screen

l«
Conilltuent
•n EiienlUI

Nulrtent
(EN)T

No
No
No
No
No
No
No
No
No
No
No
Yes
No
No
No
No
Yes
No
Yes
No
No
Yes
Yes
No

Background

(OK)
Concentration

(uoyu)

NO
ND
ND
NO
ND
NO
NO

1 17E.01
6I7E*02

NO
NO

427E*05
NO

1.2SE-02
ND

1.01E-02
220E.04

ND
923E»04
1 75E*03

ND
I23E.05
130E.05
502E-07

II Me» BK?

Yes
No

No

Yes

Ye»
Yes

No
Yes

No
Yes
Yes

put
EN/BK?

No
No
NO
No
No
NO
NO
NO
Yes
No
No
Yes
No
No
No
NO
Yes
No
Yes
No
No
Yes
Yes
No

TACO Cllts II
Oroundwaier
Criteria (ug/L)

7.00E*02
1 50E*03
375E.02
3JOE.OI
2 10E*01
1 75E»02
t.SOE-OI
200E*02
200E.03
250E.OI
1.SOE-OI

NA
5.00E.02
I.SOE-01
700E«OI
100E.OO
500E.03
100E»02

NA
I.OOE.04
500E.OO

NA
NA

300E-05

II Max>
Cllll 117

No
No
No
No
NO
No
Yes
No
No
No
Yes

No
No
No
No
Yes
No

No
No

No

COPC7

No
No
No
No
NO
No
Yes
No
No
No
Yes
No
No
No
No
No
No
No
No
No
No
No
No
No

Reaton

<Tler
<Tler
«Tier
<Tler
<Tler
<Tler
>Tler
<Tler
<Tler
<Tler
>Tier

EN
<Tier 1
<Tler 1
<Tler 1
<Ti8l 1

EN
<Tler 1

EN
<Tler 1
<Tler1

EN
EN

<Tler 1

Short*Term Cipoeure Screen

100 Time* TACO
Cliss II

Qroundwater
Criteria (ug/L)

700E*04
1 50E*05
375E.04
3 20E.03
2.10E«03
1.75E.04
I.SOEtOI
200E.04
200E«05
250E.03
I.SOEtOI

NA
5.00E.04
t 50E*OI
700E.03
100E.02
500E.05
1.00E»04

NA
1.006<08
5006*02

NA
NA

3.00E-03

!• Average>
100'Clistll?

No
No
No
NO
No
No
No

No
No
No
No

No
No
No
No
No
No

No
No

No

GROU TER WELL BY WELL screen.xls\EEG-106
De;-' -'•er29, 2000

Revision 0T



Tablo
Comparison ol Qroundwater Data lo TACO Tier I Screening Criteria

Area 0
Well: EEQ-107

ENSR International

Page 9 ol 34

Conilltiwnt

1,2.4-Trlchlorobenzene
1 ,2-Dfchlorobeniene
1 ,4-Dlchloroben«>ne
2.4.5-T
2,4 D

2.4-Dichlorophenol
2-Chlorophenol
2-Melhylphenol (o oosol)
S-MelhylphenoM-Meihylphenol
4-ChtoroanlHne
4-Melh>1-2-penlanone (MIBK)
Acetone
alpha BHC
Aluminum
Antimony
Arsenic
Barium
Benzene
Cadmium
Calcium
Chlorobenzene
Chromium
Cis/Trans-1 ,2 -Dichloroelheno
Cobail

Copper
dclla-BHC
Dichloroprop
ElhylucnzenQ
ron

Lead
Magnesium

Manganese
Molybdenum
Naphthalene
Nickel
Penlachlorophenol
Phenol
Potassium
Selenium
Sodium
Tetrachloroelhene
Toluene
Tolal TCDD-TEO
Trichloroelhene
Vanadium
Vinyl chloride
Xylenes, Total
Zinc

Summiry SUIIttlci

Number of
Simple*

-

Number
ol Delicti

Average
<»g/L)

180E.02
300E.02
850E.02
240E40I
120E402
360E403
6 ME. 02
230E.02
2 40E.03
230E404
1.30E403
5.90E»02
600E.OO
6(06402
e.eoEtoo
I40E.01
420E.02
370E403
260E.OO
520E.05
4 30E403
220E(01
1 90E«02
1 40E.02
t tOEtOt
1 70E.01
470E.01
320E.01
270E.05
240E40I
4.90E404

610E403
S.60E<01

2 10E403
1 20E402
10IE»03
1 40E.04
2BOE<04

500E.OO
1 50E.05
1 70E«02
8 50E<03
365E03
200E402
330E.02
4 IDE. 01
1 30E.02
1 30E.03

Maximum
(MAX)

Detection
(uo/L)

180E.D2
300E.02
850E.02
240E.OI
1.20E<02
360E.03
630E.02
230E.02
240E<03
230E404
130E.03
5.90E.02

eOOEtOO
6IOE«02
8.60E.OO
1.40E«01
420E.02

3.70E«03
2.60E400
520E«05
430E»03
220E.OI
1 90E.02
t 40E.02
1 IDE. 01
1 70E.OI
4 70E»Ot
320E.OI
270E.05

240E.OI
4.90E404
610E.03

560E.OI
2.10E403
t 20E.02

200Et03
1 40E.04
280E.04

5.00E»00
1.50E»05
1 70E«OZ
8 50E403
36SE-03
2 OOE»02
330E.02

4tOE«OI
1 30E.02
1 30E*03

COPC Selection • Chronic Expoeura Screen

It
Conilltuent
en Eiienllil

Nutrient
(BN)7

No
No
No
No
No
No
No
No
No
No
NO
No
No
No
No
No
No
NO
No
Yes
No
No
No
No
No
No
No
No
Yes
NO
Yes
No
No
No
NO "
No
No
Yes
No
Yes
No
No

No
No
No
No
No
No

Background
(BK)

Concentration
(ug/l)

NO
NO
NO

420EOI

NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO

1 17E)OI
617E.02

NO
NO

427E.05
NO

1 05E.02

NO
1 I4E«OI

NO
t 25E^)2

NO
NO

2 20E*04
ND

923E«04

1 75E*03
ND
ND

1 30E*02
NO
ND

1 23E«05
NO

1 30E*05
ND
NO

5O2E-07
ND
NO
ND
ND
NO

It Me«> BK7

Yes

Yes
No

•-
Yes

No

Yes

Yos

Yes

No
Yes

No

No

Yes

Yes

Pitt
ENSBK?

No
No
No
No
No
No
No
No
No
No
No
NO
No
No
NO
No
Yes
No
No
Yes
No
Yes
No
No
No
NO
No
No
Yes
No
Yes
No
No
No
Yes
No"
No
Yes
No
Yes
No
No
No
NO
No
No
No
No

TACO Cltlt II
Qroundwir.tr
Criteria (uo/L)

700E»02

1.50E*03
3.75E.02
360E.02
350E.02
2.IOE.01
t.75E*02
350E.02
350E.02
280E»OI
1 60E«02
7.00E*02
1.50E-01
360E.04
240E.OI
200E+02
2.00E.03
250E.OI
500E*OI

NA
5.00E«02
1,OOE*03
2.00E«02
1 OOE»03
650E.02

I.50E-01
NA

1.00E.03
500E.03
t.OOE402

NA
100E»04
1 60E*02
390E.OI

200E403
SOOEtOO
100E»02

NA
5006*01

NA
250E40I
250E.03

300E-05
2SOE401
490E401
100E.OI
t OOE.04
1 OOE.04

ItHtio
Cllll II?

No
No
Yes
No
No
Yes
Yes
No
Yes
Yes
Yes
No
Yes
No
No
No
No
Yes
No

Yes
No
No
No
No
Yes

No"
Yos
No

No
No
Yes
No
Yes
Yes

No

Yes
Yes
Yos
Yes
Yes
Yes
No
No

COPC?

No
No

Yes
No
No
Yes
Yes
No
Yes
Yes
Yes
No
Yes
No
No
No
No
Yes
No
No
Yes
No
No
No
No
Yes
No
No
No
No
NO
No
No
Yes
No
Yes
Yes
No
No
No
Yes
Yes
Yes
Yes
Yes
Yes
No
No

RMion

<Tier 1
<Tier 1
>Tier 1
<Tler1
<Tier 1
>Tier 1
>Tier 1
<Tler 1
>Tler t
>Tler <
>Tier 1
<Tier 1
>Tler 1
<Tler 1
<Tler 1
<Tler t
<Tler 1
>Tler 1
<Tlert

EN
>Tler 1
<Tler 1
<Tler 1
<Tle< t
<Tier 1
>Tler 1
NoO/H
<Tior 1

EN
<Tler 1

EN
<Tler 1
<Tler t
>Tler 1
<Tler 1
>Tler 1
>Tler 1

EN
<Tier 1

EN
>Tler 1
>Tier t
>Tier t
>Tier 1
>Tler 1

»Tlor t
<Tler t
<Tier t

Short-Term Enpoturt Scmn

100 Times TACO
Cliti II

Oroundwater
Criteria (uo/L)

7.00E.04

1.50E405
375E.04
360E404
350E.04

2.IOE«03
1.75E404
3.50E404
350E.04
2 80E.03
160E.04
7.00E>04
t.50E401
360E406
240E.03
200E,04

2 OOE.05
250E.03
500E.03

NA
5 OOE.04

t OOE.05
2 OOE.04

" " 1 dOE.05
650E.04

1.50E»OI
NA

IOOE.05
500E»05
1 OOE.04

NA
IOOC.06
1 80E.04

390E.03
2 OOE.05
500E.02
IOOE404

NA
500E.03

NA
2 50E.03
250E.05
300E-03

250E403
490E.03
IOOE.03
1 OOE.06
1 OOE.06

It Averig«>
100'Clltt II?

No

No
No
No
No
Yes
No
No
No
Yes
No
No
No
No
No
No
No
Yes
No

No
No
No
No
NO
YOS

No
No
No

No
No
No
No
Yos
Yes

No

No
No
Yes
No
No
NO
No
No

QROUNDWATER WELL BY WELL screen.xls\EEG-107

December 29, 2000

Revision 0



Table
Comparison ol Groundwaier Oala lo TACO Tier I Screening Criteria

Area: Q
Well EEG-112

Constituent

4-Chloroanliine
Arsenic
3arium
Senzene
Caldum
Chlorobenzena
Iron
Magnesium
Manganese
Molybdenum
Potassium
Sodium
Tola) TCOD-TEO

Summary Statistics

Number ol
Samples

1
1

Number
ol Detect*

..... ._

Average
(ug/l)

1 lOEtOO
SSOEtOI
340E402
190E400
I.OOEtOS
280E400
270E404
230E404
I.10E403
3.IOE400
6.30E403
SeOE«04
3 90E-06

Maximum
(MAX)

Detection
<ug/L)

I.IOE400
S.SOEtOt
3.40E402
1.90E.OO
I.OOEtOS
280E400
2.70E<04
2.30E«04
1 106.03
3.10E<00
6.30E403
S.80E404
3.90E-06

COPC Selection • Chronic Expoeura Screen

le
Constituent
en Essential

Nutrient
(EN)T

No
No
No
No
Yes
No
Yes
Yes
No
No
Yes
Yes
No

Background
(BK)

Concentration

<ugt>
NO

1 17E«Ot
617E*02

NO
427E405

NO
220E.04
923E«04
I.75E403

NO
1.23E405
1.30E405
S.02E-07

It M(» BK?

Yes
No

No

Yes
No
No

No
No
Yes

Pate
EN/BK?

NO
NO
Yes
No
Yes
No
Yes
Yes
Yes
No
Yes
Yes
No

TACO Class II
Groundwater
Criteria (ug/L)

280E401
200E.02
2.00E403
2.SOE40I

NA
S.OOE402
5.00C403

NA
1.00E404
180E402

NA
NA

3.00E-05

le Mao
Claee II?

No
No
No
No

No
Yes

No
No

No

COPC?

No
No
No
No
No
No
No
No
No
No
No
No
No

Reason

<Tier 1
<Tler I
<Tler 1
<Tler 1

EN
<Tler 1

EN
EN

<Tler t
<Tler 1

EN
EN

<Tler 1

Short-Term Eipoeura Screen

100 Times TACO
Clase II

Qroundwater

Criteria (ugA.)

280E403
200E.04
2.00Et05
2.50E403

NA
500E.M

500E405
NA

I.OOE406
1.BOE404

NA
NA

300E-03

Is Average>
100'Clsss II?

No
No
No
No

No
No

No
No

No

ENSR International
Page 10 of 34

I
I

GROl/ TER WELL BY WELL screen.xls\EEG-112
Def—her 29, 2000

Revision 0



I
I

Table
Comparison ol Groundwaler Data lo TACO Tior I Screening Criteria

Area Q
Well. EE 05

ENSR International

Page 11 ol 34

Constituent

1,2,4-Trlchlorobenzene
1.2-Dfchtofooenzene
1,3-Dichlorobenzene
1.4 DichkxobBnzone
2.4.5-TP (Sllvex)
2.4-Dfchlofophenol
2 Chlotophenol
2-Melhytphenol (o-aesol)
3 Molhylphonol/4-Melhylphenol
4,4'-DDD
4.4'-OOE
4-Chk>roaniline
4-Nilroanilina
alpha-BHC
Arsenic
Banum
ienzene
Calcium
Chtorotaenzene
Cls/Tram-1 ,2-OtchlofOOlhone
Coball
della-BHC
Dleldrln
Diethylphlhalale
Endrln
Endrln aldehyde
Qamma Chlordane
Heplachtor
Heplachlor epoxlde
Iron
Magnesium
Manganese
Melhoxychlor
Molybdenum
Naphthalene
Nickel
Phenol
Potassium
Sodium
Toluene
Total TCOD-TEQ
Trfchtoroethene
Vanadium

Summary Statistics

Number o(
Samples

-

Number
of Detects

. . . . .

... . ..

1

Avenge
<uj/L)

i.60E*oo
570E*00
1906*00
1.606*01
3806*02
310E*00
380E.OI
2606*01
1.306.02
2406-02
1 40E-03
1.606*03
8406*00
2406-02
4506*01
4.00E.02
1 106*02
2.706*05
6.206*02
4206*01
7.00E.OO
3 606-01
2006-02
7 IDE. 00
240E-02
9 20E-02
800E-03
2 60E-02
240E02
460E.04
520E«04
1.10E.03
6906-02
4.506*02
390E.02
590E*00
380E*02
350E.03
590E*04
970E*02
I.78E-04
1.806*01
370E.OO

Maximum
(MAX)

Detection
(ue/L)

1.606*00
5706*00
190E.OO
i.60E*oi
3906402
3106*00
3 80E40I
2606*01
1.306402
2.40E-02
1.40E-03
1.60E403
8.406.00
2.40E-02
4.50E40I
4.006402
1.106*02
270E*05
6206*02
4206*01
700E*00
360E-OI
200E-02
7 (06*00
240E-02
9 20E 02
800E03
260E02
2 40E-02
4606404
S 20E*04
1 106(03
690E-02
4SOE*02
390E402
590E«00
380E.02
3 506403
5906404
970E*02
1.78E-04
1806401
3706*00

COPC Selection • Chronic Eipocura Screen

It
Contlltuenl
•n EiMnllel

Nutrient
(EN)T

No
No
NO
No
No
No
No
No
No
No
No
No
NO
No
No
No
No
Yes
No
No
No
No
No
No
No
No
No
No
No
Yes
Yes
No
No
No
No"
No
No
Yes
Yes
No
No
No
No

Background
(BK)

Concentration
(ug/L)

NO
ND
NO
NO

320E01
ND
ND
ND
ND
ND
ND
ND
ND
NO

1.176*01
617E«02

ND
4276*05

ND
NO

1.14E.01
1256-02

ND
7.00E-01

ND
ND
ND

260E-02
266E-02
2206*04
923E«04
1.756*03

ND
ND
ND

1.30E.02
NO

123E405
130E.05

ND
502E-07

ND
ND

ll M»> BK?

--

Yes
-•

Yes
No

No

No
Yes

Yes

Yes
No
Yes
No
No

No

No
No

Yes

Piss
EN/BKT

No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
Yes
No
Yes
No
No
Yes
No
No
No
No
No
No
No
Yes
Yea
Yes
Yes
No
No
No
Yes
No
Yes
Yes
No
No
No
No

TACO Clesi II
Qrountfwater
Crlterle (ug/L)

700E»02
1 50E*03
150E*03
375E*02
250E*02
2 IOE*OI
I75E*02
350E*02
3506.02
5506-01
200E01
2806*01
2106.00
1.50E-01
2006.02
2.006*03
2.506*01

NA
5006.02
2.006*02
t.OOE*03
I50E-01
100E-OI
560E.03
1.006*01
1.006*01
1 OOE.OI
2006*00
1006*00
500E.03

NA
1.006*04
2006*02
180E*02
390E401
2 006*03
1.00E.02

NA
NA

2506*03
3006-05
250E*01
490E.01

la Ma»
Claaa 117

No
No
No
No
Yes
No
No
No
NO
No
No
Yes
Yes
No
No
No
Yes

Yes
No
No
Yes
No
No
No
No
No
No
No
Yes

No
No
Yes
Yes
No
Yes

No
Yes
No
No

COPC?

No
No
No
No
Yes
No
No
No
No
No
No
Yes
Yes
No
No
No
Yes
No
Yes
No
No
Yes
No
No
No
No
No
No
No
No
No
No
No
Yes
Yes
No
Yes
No
No
No
Yes
No
NO

Reason

<Tlei t
<Tler 1
<Tler 1
<Tler
>Tler
<Tler
<Tler
<Tler
<Tler 1
<Tier 1
<Tler 1
>Tler 1
>Tler t
<Tier 1
•cTler 1
<Tler 1
>Tler t

6N
>TteH
<Tk)r1
<Tler1
>Tlert
<Tler 1
<Tler 1
<Tier 1
<Tier 1
<Tler t
<Tler t
<Tler 1

EN
EN

<Tler 1
<Tier t
>Tier 1
>Tler 1
<Tler 1
>Tier 1

EN
EN

•cTler 1
>Tler 1
<Tler 1
<Tler 1

Short-Term Eiposur* Screen

lOOTImetTACO
Class II

Groundwaler
Criteria (ug/L)

7.006*04
1.506*05
1 50E*05
375E.04
2SOE*04
2106*03
1.756*04
3506.04
3506*04
5506*01
2.006*01
2806*03
2.106*02
1506.01
2006*04
200E*05
2.506*03

NA
5.006*04
2.006*04
1.006*05
1.506*01
1.006*01
5606*05
1.006*03
1 OOE.03
1006*03
200E*02
1 006*02
500E.05

NA
IOOE*08
2006*04
1.806*04
39X3E.03
2006*05
1.006*04

NA
NA

2506*05
3006-03
2506.03
4906*03

la Average>
100'Claaa IIT

No
No
No
No
No
No
NO
No

No
No
No
No
No
No
No
No
No
--
No
NO

No
No
No
No
No
No
No
No
No
No

No
No
No
No
No
No

No
No
No
No

GROUNDWATER WELL BY WELL 3creen.xls\EE-05
December 29, 2000

Revision 0
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Table
Comparison ol Qroundwaler Data to TACO Tier I Screening Criteria

Area: H
Well EE: 01

ENSR International
Page 12 of 34

Constituent

1 , 1 ,2,2-Telrachkjroelhane
,2,4-TricMorobenzene

1.2-Dlchlorobenzene
M-DicNorobenzene
2.4,5-Tnchlo(ophenol
2.4,8-Titchlorophenol
2-Chk»onaphlhalene
2-Chlorophenol
2-Melhylnaphlhalene
2-Merhylphenol (o-cfoiol)
S-MelhylphenoW-Melhylphenol
4 Chloroanlline
Acenaphlhane
Aluminum
Arsenic
Barium
Benzene
Cadmium
Calcium
Carbatdo
Chkxobenzene
Chromium
Cobalt
Copper
Elhy" benzene
Fluorene
Iron
Magnesium
Manganese
Naphthalene
Nickel
N-MlrosodrphenYlamlno
Pcritachlorophenol
Phenanlhrene
Phenol
Potassium
Sodium
Toluene
Total TCDD-TEQ
Xylenes. Total
Zinc

Summiirv Statistics

Number ol
Samples

1
I
1

— -

Number
ol Detect!

1

-

1
1

Average
<ut/L)

1.20EiOI
1906401
7.20Et02
2.20E403
6.20E.OT
2.70E*02
120E.OI
730E+01
8.00E.OO
3006*01
620E.01
I8OE-.03
220E.OO
3006402
370E401
570E.02
1.50E.03
2206400
3.306405
520E400
120E.03
420E.OO
1.30E402
1806401

1.806*03
300E.OI
7.70E404
600E404
160E403
2 30E403
« 70E402
780E400
335E403

480E400
720E40I
2 70E404
510E.04

940E40I
457E05
200E402
480E»02

Maximum
(MAX)

Detection
(ug/L)

I.20E401
190E401
720E402

2.20E403
620E401
2 70E402
1.206401
7.30E40I
S.OOEtOO
3006401
620E401
180E«03
2206400
3.006)02

3 70E401
5 70E402
150Ei03
2206400
3:306*05
520E400
1 20E403
420E400
1.30E402
1.806*01
1.80E403
300E40I
7.70E<04
600E«04
160E403
230E403
8.70E402
760E400
430E<03
4.80E«00
7.20E«OI
270Et04
5tOE*04
940E40I
457E05
200E402
480E402

COPC SelMllon • Chronic Eipotun Screen

li
Constituent
an Etuntliil

Nutrient
(EN)7

NO
No
No
No
No
No
No
No
No
No
No
No
No
NO
No
No
No
No
Yes
No
No
No
No
No
No
No
Yos
Yes
No
No
No

No
No
No
No
Yes
Yes
No
No
No
No

Background
(BK)

Concentration
(ug/L)

ND
NO
ND
ND
ND
ND
ND
NO
ND
ND
ND
ND
ND
ND

1.17E401
617E402

ND
ND

427E405
ND
ND

1 05E«02
1 14E401

ND
NO

480E-01
2 20E404
923Ei04
1 75E403

ND
130E.02
500E-01

ND
ND
ND

123E405
1 30E.05

ND
5 02E-07

ND
ND

(• Ma» BK7

:: —

•-
..

Yes
No

No
.,

NO
Yes

Yes
Yes
No
No

Yes
Yes

No
No

Yos

Pan
EN/BK?

No
No

No
No
No
No
No
No
NO
NO
No
No
No
No
No
Yes
No
No
Yes
No
No
Yes
No
No
No
No
Yes
Yes
Yes
No
No
NO
No
No
No
Yes
Yes
No
No
No
No

TACO Clan II
Oreundwalar
Criteria (ug/L)

5.50E-02
7.00E402
1.50E403
3.75E«02
3.50E403
320E401
4906402
1.7SE«02
390E-401
3.50E4M
350E402
2.80E«OI
2.10E403
38CE404
2.00E402
200E403
2.SOE40I
500E40I

NA
340E400
5.00E«02
100E403
100E403
650E»02
1.00E403
I.40E403
500E403

NA
1.00E404
390E40I
200E403

5.00E401
SOOEtOO
105E404
1.00E402

NA
NA

2 50E403
300E05
t.OOE404
I.OOE404

leMam
Cllll 117

Yes
No
No
Yes
No
Yes
No
No
No
No
No
Yes
No
No
No "
No
Yes
No

Yei
Yes
No
No
No
Yes
No
Yes

No
Yes
No
No
Yes
No
No

No
Yes
No
No

COPC7

Yes
No
No
Yes
No
Yes
No
No
No
No
No
Yas
No
No
No
No
Yes
No
No
Yes
Yes
No
No
No
Yes
No
No
No
No
YC8
No

NO
Yes
No
No
No
No
No
Yes
No
No

Reason

>T!er t
<Tier 1
<Tler t
>Tler 1
<Tler 1
>Tler t
<Tler t
<Tler t
<Tler t
<Tler 1
<Tier 1
>Tler 1
<Tier 1
<Tler 1
<Tlar
<Tler
>Tier
<Tler

EN
>Tler
>Trer
<Tier!
<Tier
<Tler
>Tler
eTIer

EN
EN

<Tier 1
>Tler 1
<Tler 1
<Tier 1
>Tler 1
<T(er1
<Tier 1

EN
EN

<Tier 1
>Tler 1
<Tler 1
<Tler 1

Short-Term Exposure Screen

too Times TACO
Class II

Qroundwatsr
Criteria (ug/L)

S.SOEtOO
7.00E404
I.50E*05
375E+04
3.50E405
3206403
490E404
1. 756*04
390E403
350E«04
350E404
280E403
210E405
3.60E*08
2.00E404
200E405
2.50E403
5.00E403

NA
3.40Et02
5.00E404
100E405
100E405
650E404
1.00E405
I40E405
SOOE40S

NA
100E406
390E.03
2.00E405
5.00E403
S.OOE402
1.05E»06
1.00E404

NA

NA
2 50E405
300E-03
100E406
100E.06

Is Averago
100'ClMSll?

Yes
No
No
No
No
No
No
No
No
No
No
No
No
No

No
No
No
No

No
No
No
No
No
No
No
No

No
No
No

No
Yes
No
No

No
No
No
No

GROU TER WELL BY WELL screen.xls\EE-01
, 2000
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Comptibon ol Oroundwtttr D«lt lo TACO Ttw I Scittnino. CiMti
AIM H
WHI EE-02

CenitNiMfit

.2.4 Trfchtorobtnim

.2 OcMoraOmw*
1.3DkMoiobtrain<
1.4 OKhbrobtnitnt

2.4,51
2,4.5 TrtcHoroptMTOl
2.4.e-Tllcltorof>l«nol

.40
2.4 OfcttoraphOTol

2'Chtotophtrol
2 Mtlhylnipllhlko.

2-MMtiytptonol <o-cr«tol)
2 NilnurifeM
3 Mrihytphtnol/4 MMhyfchtnll

4-CNofMfiiln«
Action*
AthtCNoidtn*

tlphlBHC
Artlmony

Anuric
BJrium
Btnl«M

>i*2Elhrt»x*|phlhiUI.
C.fctum

Ctitunto
CMorobmiMO

Chlorolonn

;hrorrium
cctxn
Cope*'
Cyinkte. Tolil
DMllwlphlhlUtf
OlfnOhylpNhiUlt

Endrfn

HopUchtor epo«W»
Iron

Mignuium
Man0an«M
Mtrcuiy
MvltoityeKbi

Motybdtnum

NlpHtetoiM

Ncktl
Nltobonjtnt

Plrtlchloiaphlnal

'horol

Poliulum
S4to<i«n

SooXm
T hi Hum
Told TCDO-TEO

TohmM
TricNon>tlh«n«

Vinidlun
Zinc

lummtrv lt>llllk>l

Numbtr ol
ttmplti

1
1
1
1
1
t
1
1
1
1
1
1
1
1
I
1
1
1
1
1
1
1
1
1
1
1
1
1
t
1
t
1
1
1
1
1
1
1
1
1
1
1
1
1
t

2
1

1

1

1

1
1

1
1

t

1

Number ol
DttMIl

1

AwtM

(u*)

3I3E«02
220E«O2
S45E<00

»35Et02
350E<OI
1WE«02
4«5E<O2
IO>Et02
370E4O2
225E40I

IKE tOO
260E*OI
1 JSEtOI

216Et02
775E<O2
490EtO2
240E.OO
495EO1
104EtO2

I25E403
e»E«oi
225EUJ3
740EOI

720EtOS
II5E400

43JE<03

425E<O2
300E<00
3 95E»OI

830E.OO
1 MEfOI
2 10E4OI
3«E«00

360EOI

1 OOE400
440E<00

2 40E<04
" 3 96E4C4

>K)E«03
900EOT
360E41

94SE<00

IKE 102

430E<02
5M6rtl

050E<02

315EtO2
J TOE KM

715EKX)
325E<04
505E100

23IEO«
1 UE<03
4ME<OI
3 WE <OO

605E>OI

(MAX)
OdMlbn

("*!)

31SE<02
220EtO2
545EtOO
835E102

350E<OI
ISOEtOZ
4«5E<02
iaOE«02

370E<02
225E<01
V«OE«00

2KE*OI
135EXJ1

2 1SE<02
77SE<02

4WE<02
240E<00
4 ME -01

I05E.02
12SE<03

«39E<OI
225E<O3

740E-01
720E»05

1.I5E<OO
4 35EI03
42SE«O2
300EWM

3ME<OI
g30E>00
ItOEiOl
2 IdEtOl
3 ME 400

3«OEO<
lOOElOO

440E<00
240EKH
395E4O4

gtOE<O3
BOOEJJ2

360E41
S4SE<00

I95E.02

430E«02

5»5E«OI
>70E«02

31oE«02

2ME<04
7 IJElOO
3 25E«04

905E>«0
2 31 1«)

I55E103
4«5E>Ot
3 ME 400

«05E<OI

COPC l*lwllon

It CoMtHiMnl
in EMMMKI

Nulri«il((N)f

No
No
No
No
No

No
No

No
No

No

No

No
No

No
No

No

No
No

No
No

No

No
No

YH
No
No
No

No
No

No
No

No

No

No

No
No

VM
Y«j
No
No
No
No
No
No
No
No
No
Yu
No
V.i
No
No
No
No
No
No

Btckgiound
(BK)

Conctntrallon
<"»1.)

NO
NO
NO
NO

420E-OI
NO
NO
NO
NO
NO
NO
NO
NO
NO
ND
NO
NO
ND
NO

1.17E«O1
»I7E<02

NO
ND

427E40S
NO
ND
NO

I09E«O2
1 I4E<01

ND
NO"

700EO1

ND
NO

<ooroi
2 ME O2

220E«04
923E<04
I75EM33

NO
ND

ND

ND
130E<02

NO

NO
ND

1 23E«05
NO

IXE«OS

NO
502E07

NO
ND

ND
ND

II M<» BKT

Yu

Yx
No

Y»

•— "ii
No
Y«l

Yoi

Vu

YM
Yu
No

YH

Yu

No

No

Yu

• Chronl

Put
IWBK?

No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
Yu
No
No
Yu
No
No
No
YM
No
No
No

No

No

No
No

No

YM
Yu
No
No
No
No
No
No
No
No
No
YM
No
Yu
No
No
No
No
No
No

Eipoiur* tert*n

TACOChMll
OrounAMMr

CrtUrMud)

700Et02
I50EKW
ISOEt03
375E.02

3WE«02
390EtO3
320E<01
350E«02
2 10E«OI
t79E«02

380E<OI
3WE«02
2tOE>00
390E«02
2«OE«OI

700E<02
lOOEtOt
IMEOI
240E40I

200E«02

200E«O3
260E4OI

DOOEtOI
NA

340E«OO
SOOE«02

1 ODE -01

vooEtoa
100E4O3
«SOE«02

aooE*02
560EI03
360E«OS

lOOEtOI
1 40EI03
100EUM

900E«03
NA

IOOE«04
100E«OI
200Et02

iaOE«02

390E<OI

200E<03
3 WE tOO

SOOEtOO

IOOEt02
NA

SOOEtOI
NA

200E«OI
300E-05
250Et03
2tOEtOI
4K)EtOI
IOOEt04

llM»>
Cunt Hf

No
No
No
Yu
No
No
Yu
No
Yu
No
No
No
Yu
No
Yu
No
No
Yu
Yu
YM
No
YM
No

No
Vu

Yu

No

No

No
No

No

No

No

No
Yu

YM

No

No

No

No

YM
No

Yu

YM
Yu

No

No

No
No

Yu

No
No

COPCT

No

No

No

YM
No
No
Yu
No
Yu
No
No
No
Yu
No
YM
No

No
Yu

YM
YM
No
YM
No
No
No
YM
Yu
No
No
No
No

No

No

No

No

Yu

No

No

No

No

No

No

YM
No
Yu

Vu

Yu

No

No

No

No
No

No
Vu

No

No

RMton

<TI«r 1
<T1«1

<Tiol

>T|H1
<TI«rt
<TI«1
>TI«I
<TI«I
>TI«1 1

<Tlwl

<TI«t
<TUr 1
>TI«r1
<Ttol1
>TI« 1
<TI«1

<TI«I
>TI*1 1
>Ti«1

>TI«1
<TI«1

>TI«I
<THrl

EN

<TI«t

>TUr 1
>TI«it

<lrtf 1
<TI«1
<TI« 1

<TI«I
<TI«< 1

<TI«r 1

<TI«i 1
<Tlir 1
>TI«r 1

EN

EN
<TI«r 1
<Tl.f t

<TI*f 1

<TI«t

>TlHt

<TI«1

>TI«I
>TI«r 1

>TI«I

EN
<TI« t

EN
<TI«r 1

<Tltr 1
<TlKl

>TI«r 1
<TI*r 1
<Tlar 1

Bhort-Tiim tux

100 Tlnwt TACO
ChnllOnHindmtai

CrMrU(u*IL)

700E1O4

ISOEtOS
ISOEtOS
375E«04
3WE«04
350EtO5
320E«03
350Et04

2IOE«03
V75EtO4

380E103
3WE<04

210E<02
390Et04

2K)EtO3
700EtO4

IOOEt03
ISOEtOI

240E403
200E«O4
200Et05

25OEt03

eooE<03
NA

340E«02
500Et04
1 OOEtOI

100E«05
lOOEtOS
«50E«04

600E<04
S60E.05

360E<07
100E1O3

!40Et05
100E<02
SOOE<05

NA

lOOEtOo
IOOEtO3
200E>04

1(OE«04

3WEt03
200Et05

350Et02

500EtCT2
IOOEt04

NA

SOOEtOS
NA

200E<03
300EO3
2 WE (05
2WE<03
4<OE«03
IDOEtOt

•ur*8erMn

It Av*r>g«>
tOVCIlll 117

No

No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

No
No
YM
No
No
No
No
No
No
No
No
No
No

No
No
No
No
No
No
No
Vu
No

No

No
No
No
No
No
No

GROUNDWATER WELL BY WELL screen.xls\EE-02
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Table
Comparison ot Groundwaler Oala lo TACO Tier I Screening Criteria

Area H
Well EE 03

ENSR International
Page 14 of 34

Constituent

1,2-Dichkxobenzene

1.4-Otehkwobenzene
2,4-Dichlorophenol
Arsenic
Barium
Calcium
Chlorobenzene
Iron
Magnesium
Manganese
Nickel
Penlachlorophonol
Potassium
Sodium
Tolal TCDD-TEO

Summary Statistic*

Number of
Simple!

2
1
1
1

Number
of Detects

Average
(ugfl.)

220E400
210E.01
7.50E-OI
280E.01
130E402
260E.05
1.40E401
36OE404
7.90E404
1 40E»03
540E.OO
1.75E«00
1 20E404
9BOE404
S 02E-05

Maximum
(MAX)

Detection
(ug/L)

2206*00
210E.OI

7.50E-01
280E401
1.30E.02
2.60E405
1.40E.OI
3606.04
7.90E.04
I.40E403
540EiOO
300E»00
1 20E*04
9.80E«04
502E-05

COPC Selection • Chronic Exposure Screen

Is
Constituent
an Essential

Nutrient
(EN)?

No
No
No
No
No
Ves
No
Yes
Yes
No
No
No
Yes
Yes
No

Background
(BK)

Concentration
(ug/L)

ND
NO
NO

i ne-tot
6I7E«02
4 27E«05

ND
2 20E+04
923E.04
1 75E403
130E.02

ND
1 23E»05
1 30E.05
5.02E-07

Is Max> BK?

Yes
No
No

Yes
No
No
No

No
No
Yes

Pass
EN/BK?

No
No
NO
No
Yes
Yes
No
Yes
Yes
Yes
Yes
No
Yes
Yes
No

TACO Class II
Oroundwater
Criteria (ug/L)

1 SOE<03
37SE<02

2.IOEtOI
200E.02
200E.03

NA
500E.02
SOOE403

NA
1.00E404
200E403
SOOElOO

NA
NA

300E-05

Is Man
Class II?

No
No
No
No
No

No
Yes

No
No
No

Yes

COPC?

No
No
No
No
No
No
No
No
No
No
No
No
No
No
Yes

Reason

<Tler 1
<Tlor 1
<Tler 1
<Tler 1
<Tler 1

EN
<Tler 1

EN
EN

<Tler t
<Tler 1
<Tier t

EN
EN

>T!er 1

Short-Term Eipoeure Screen

100 Times TACO
Cles* II

Qroundwater
Criteria (ug/L)

I50E+05
375E404

2.IOE403
200E404
2 OOE405

NA
S.OOE404
SOOE405

NA
1.00E.06
200Et05
500E.02

NA
NA

3.00E-03

Is Average>
100'Class II?

No
No
No
No
No

No
No

No
No
No

No

I
CO

GROU TER WELL BY WELL screen.xls\EE-03
ir 29, 2000
Revision 0



Table
Comparison ot Groundwaler Data lo TACO Tier I Screening Criteria

Area: H
Well EEQ.110

ENSR International
Page 15 of 34

Constituent

Arsenic
Barium
Cadmium
Calcium
Cobalt
delta-BHC
Heptachlor
Iron
Magnesium
Manganese
Melhyfene chloride
Molybdenum
Nfckol
Potassium
Sodium
Zinc

Summary Statistic*

Number ot
Simple*

Number
ol Delects

Average
(uoA)

450E*00
120E402
2 10E«00
1 20E405
I90E400
I60E-03
9 90E-03
460E402
210E.M
I60E.03
320E400
t.OOEtOI
1 50E.02
360E.03
I50E404
5.40E402

Manlmum
(MAX)

Detection

(UfA)

450E.OO
I20E.02
2 10E<00
I20E.05
190E400
160E-03
990E-03
480E.02

2.tOE404
160E.03
320E»00
IOOE.OI
1 50E.02
380E»03
150E.04
S.40E<02

COPC Selection • Chronic Enpoauni Scraan

la
Constituent
an Esaentlal

Nutrient
(EN)?

No

No
No
Yes
No
No
No
yes
Ves
No
No
No
No
y«s
Yes
No

Background
(BK)

Concentration

(u«A)

1 17E»01
617E»02

ND
4 27E+05
1.HE«Ot
I25E-02
2.60E-02
2 20E.04
923E*CM
I.75E»03

ND
ND

I30E.02
I23E»05
I.30E«05

ND

la Ma» BK?

No
No

No
No
No
No
No
No
No

Yes
No
No

Paaa
ENrBK?

Yes
Yes
No
Yes
Yes
Yes
Yes
Yes
Yes
Yes
No
No
No
Yes
Yes
No

TACO Claaa II
Oroundwater
Criteria (ug/L)

2006*02

200E«03
SOOE.OI

NA
IOOE403
1 SOE-01
2.00E«00
500E.03

NA
I.OOE«04
5.00E40I
I.80E.02
200E»03

NA
NA

1 .006404

laMaio
Claaa II?

No
No
No

No
No
No
No

No
No
No
No

No

COPC?

No
No
No
No
No
No
No
No
No

No
No
No
No
No
No
No

Reason

<Tler1
<Tler t
<Tler 1

EN
<Tler 1
<Tlerl
<Tier t

EN
EN

<Tler 1
< Tier 1
<Tler t
<Tier t

EN
EN

<Tlerl

Short-Term Eipoaura Scraan

100 Tlmea TACO
Claaa II

Groundwaler
Criteria (ug/L)

200E404
200E,05
500E*03

NA

1.00E405
I50E.OI
200E.02
S.OOEiOS

NA

I.OOE408
500E.03
I.60E404
2.00Et05

NA
NA

1.00E406

la Average>
100'Claaa II?

No
No
No

No
No
No
No

No
No
No
No

No

X
I
10

GROUNDWATER WELL BY WELL screen.xls\EEO-110
December 29, 2000

Revision 0



Table
Comparison 01 Groundwater Data 10 I AGO Tier I Screening Criteria

Area I
Well: AA-I-S1

ENSR International
Page 16 of 34

Constituent

U-CNchloroelhane
1,1-Ofchloroelhena
1 ,2-Dichkirobenzene
1 ,3-Dtehlorooenjene
1,4-Dlchlorobenzene
2.4.5-TP (Silvex)
2-Chlorophenol
4.4'-DDD
4.4'-DOT
4-Chloroaniline
Aldrln
alpha BHC
Aluminum
Arsenic
Barium
Benzene
beta-BHC
Ws(2-Chloroeihyl)eiher
bis(2-Elhylhexyi)prilhalalo
Calcium
Caibazde
Chlorobcnzono
Chromium
Cla/Trana- 1 ,2-Dfchloroolheno
Cobalt
della-BHC
Dteamba
Oieldrln
Dinoseb
Endosullan II
Endrin
Endrln ketone
Elhylbenzene
gamma-BHC (Llndane)
Heplachlor
Heplachlor epoxide
Iron
Lead
Magnesium
Manganese
Molytdenum
Naphthalene
Nickel
N-Nilrosodiphenytamlno
Penlacnlorophenol
Potassium
Sodium
Toluene
Total PCBs
Vanadium
Vinyl chloride

Sumnurv Statistics

Number of
Samples

2
1
2
2
2
2
2
1
1
2
2
2
2
2
2
2
2
1
1

2
1

2
1
2
2
2

2
2
2
2
2
2
2
2
2
1

2
2
1

2
2
1

2
1
2

Number
o( Detects

1
I
2
1
2

2
1
1
1

2
2
2
2
2
2
2
1
1
1
2
1
2
1
1
1
2
1
1
1
1
1
1
2
1
2
2
2
1
2
2
Y"
1
1

1
1

~2
2
1

1
1
1

Average
(ugfl.)

«.OSE»02
320£*0!
7156401
575E40I
22IE.03
7256-01
5 25E.OO

3.60E-03
2206-03

3 25E403
410E-03
330E-02
765E.02
I04E.02
5 35E.02

455E402
4.90E-02
1. 106. 00
6906-01
255E«05
1 40E.OO

StSEi03
310E.OO
7.2SE«02
7.50E«00
660E-02
I.40E01
3 WE -03
2.70E-OI
IOOE-03
270E-03
440E-03
555E402
3936-02

2.60E-02
1096-02
490E404
265E.OO
630E.04

2 55E*03
6406,00

420E<00
340E40I
390E400

1.30E-01
I.14E.04
920E.04
160E.01
107E,00
4 50E,00
7.35E«02

Mexlmum
(MAX)

Detection
(ugfl.)

960E402
3 20E401
1.30E402
I.IOE402
440E.03
1. ICE, 00
5.50E.OO

3.60E-03
2.20E-03
4 10E*03
550E-03
S.40E-02
1 40E.03
1.40E«02
7.60E«02
6206,02
9.10E-02
1.10E.OO
690E-OI
320E.05
I40E400
870E.03

3IOE400
1 20E.03

I.OOEtOI
I.OOE01
i"40E-bl
390E03
2.70E-OI
IOOE-03
270E03
440E-03
870E»02

690E-02
2.80E-02
1.40E-02
6SOE«04
280EiOO
7.10E«04
3 70E403
780E.OO
420E.OO
4806+01
530E»00
I30G-OI
I.30E<04
130E«05
180E.01
1 13E.OO
4SOE400
9706.02

COPC Selection • Chronic Expoiure Screen

le
Conetltuent
en Essential

Nutrient
(EN)7

No
No
No
No
No

No
No
No
No
No
No
No
No
No
No
No
No
No
No
Yes
No
No
No
No
No
No
No
No
No
No
No
No
NO
No
No
No
Yes
No
Yes
No
No
No
No
No
No
Yes
Yes
No
No
No
No

Background
(BK)

Concentration
(ug/L)

NO
NO
ND
NO
NO

320E-OI
ND
ND
ND
ND
ND
ND
ND

1.17E401
6176.02

ND
NO
ND
NO

4 27E.05
NO
ND

105E.02
ND

1 14E.01
125E-02

ND
ND
NO
NO
ND

521E-02
ND

101E-02

2.80E-02
266E-02
2 20E.04

ND
923E.04
1 75E403

ND
ND

1.30E.02
500E-01

ND
1 23E.05
130E.05

ND
NO
ND
NO

le M«x> BK7

Yes

~

Yes
Yes

No

No

No
Yes

No

Yes
Yes
No
Yes

No
Yes

No
Yes

No
No

PMC
EN/BKT

No
No
No
No
No
No
No
No
NO
No
No
No
No
NO
No
No
No
NO
No
Yes
No
No
Yes
No
Yes
No
No
No
No
No
No
Yes
No
No
No
Yes
Yes
No
Yes
No
No
No
Yes
No
No
Yes
Yes
No
No
No
No

TACO Clm II
Oroundwtler
Criteria (u«/L)

3.50E«03
350E.01
1.60E.03
1.50E403
375E.02
250E.02
I.75E.02
S.SOE-Ot
6006-01
2.60E401
2 DOE -01
1 5OE-01
3WE.04
2006.02
2006.03
2.506.01
1.50EOI
1.00E.01
600E.OI

NA
3406.00
500E.02
100E*03
200G.02
100E.03

1.SOE-OI
1.10E.03
1.00EOI
700E.OI
210E.02
100E.01
1.00E.01
1.00E.03
1.00E.OO
2.00E.OO
1006.00
5.00E.03
1006.02

NA
IOOE.04
1 80E.02
3.90E.OI
2.00E.03
5.00E.OI
500E.OO

NA
NA

250E.03
2.50E400
490E.OI
1.00E.01

ltMex>
Cleee II?

No
No
No
No
Yes
No
No
No
No
Yes
No
No
No
No
No
Yes
No
No
NO

No
Yes
No
Yes
No
No
No
No
No
No
No
No
No
No
No
No
Yes
No

No
No
No "
No
NO
No

No
No
No
Yes

COPC7
No
No
No
No
Yes
No
No
No
No
Yes
No
No
No
No
No
Yes
No
No
NO
No
No
Yes
No
Yes
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
NO
No
No
No
No
No
No
Yes

Reason
<Tler 1
<Tler
<Tier
<Tler
>Tler
<Tler
<Tler
<Tler 1
<Tler t
>T!er t
<Tler 1
<Tier t
<Tler 1
<Tier 1
<Tler 1
>Tler 1
<Tler 1
<Tier t
<Tler 1

EN
<Tler
>Tler
<Tler
>Tier
<Tler
<Tler
<Tler
<Tler
<Tler
<Tler
<Tler
<Tler 1
<Tier t
<Tier 1
<Tier t
<Tier t

EN
<Tler 1

EN
<Tler 1
<Tler 1
<Tier 1
<Tier t
<Tler 1
<Tler 1

BK
BK

<TI«rl
<Tler 1
<Tler \
>Tler 1

Short-Term Exposure Screen

100 Times TACO
Clese II

Groundwaler
Criteria (ug/L)

350E.05
350E.03
1.50E405
1.50E.05
3.75E404
250E.04
1 75E.04
550E40I
600E.01
280E.03
2006.01
1 50E40I
3606,08
2006,04
200E405
2506403
150E,01

I.OOE403
600E.03

NA
340E.02
5006.04

IOOE405
2006.04

100E.05
t 506401
1 10E405
I.OOE40I
7.00E403
2IOE404
1 OOE.03
1.00E403
100E405
100E402
200E402
100E.02
500E405
100E,04

NA
100E406
180E.04
390E403
2.00E,05
5006,03
5006,02

NA
NA

250E405
2506,02
4906,03
1.00E403

le Average>
100'Clsssll?

No
No
No
No
No
No
No
No
No
Yes
No
No
No
No
No
No
No
No
No

No
No
NO
No
No
No
No
No
NO
No
No
No
No
No
No
No
No
No

No
No
No
No
No
No

No
No
No
No

GROl \TER WELL BY WELL screen.xls\AA-l-S1
her 29. 2000
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Table
Comparison ol Gioundwaler Data to TACO Tier I Screening Criteria

Area I
Well: AA I-S2

ENSR International

Page 17 of 34

Constituent

1.1-Dtehloroelhane
1,1-Dlchloroelhene
,2-Dfchiorobenzene

1 ,3-Dichlofobenzene
1.4-Dtehlorobenzene
2.4.5-TP (Silvex)
2,4 -D
2,4 Dtchlorophend
2 Chlorophenol
4-Chtoroaniline
alpha BHC
Arsenic
Barium
Beniene
Benio(a)anlhracene
3enzo(a)pyrene
Benzo(k)lluoranlhene
Cadmium
CaWum
Chtorobenzene
Chrysene
Cls/Trans-1,2-Olchloroethono
Cobalt
delta BHO
Dibenzo(a,h)anlhracene
Elrtylbewene
Heplachlor
lion
Magnesium
Manganese
Molybdenum
Nickel
Potassium
Sodium
Telcachlofoethene
Total TCOD-TEO
Trlchloroelhene
Vanadium
Vinyl chloride
Zinc

Summary Statistic*

Number ol

2
t
2
2
2
1

2
2
2
2
1

2
2
2
1
1
1

2
2
2
1
2
2
2
2
2
2
2
2
2
2
2
2
2
t
1
2
t

2
2

Number
of Detects

2
1
1
1
2
1
1
1
t
2
1
1
2
2
1
1
1
1
2
2
1
2
2
1
2
t

2
1

2
2
2
2
2
2
1.. ..^ __

1

1
2
2

Average
(ug/L)

1 70E.02
3 IOE401
725E40I
6.25E401
215E.03
180E-01
2.60E-OI
5.80E400
515E.OO
3.51 E. 02
8.40E-03
230E.01
630E.OI
613E401
5906-01
9806-01
I20E.OO
363E401
305E.05
18*6403
730E01
4 05E402
435E«Ot
2 40E-02
9.7SE-OI
1 11E»02
760E-03
1 17E.04
580E.04
4 85E403
300E400
440E403
1 20E.04
900E.04
7.40E»00
1.88E-08
104E402
270E.OO
200E.02
1 S3E»04

Maximum
(MAX)

Detection

(upA)
1 80E<02
3 10E401
1 40E.02
120E.02
4 20Et03
1 BOE-OI
2.70E-OI
660E.OO
S.MEtOO
680E<02
840E03
410E.01
790E»01
I20E402
S.90E-OI
9.80E-01
1206.00
700E.01
350E.05
320Et03
730E-01
5106402
470E40I
4 20E 02
1 tOE«00
2 10E*02
B30E03
230E.04
650E.04
7.40E«03
3IOE«00
780E«03
130E.04
1 20Et05
7.40E*00
1.68E06
180E<02
270E400
240E402
330E«04

COPC Selection • Chronic Eipocure Screen

(•
Conitltuenl
en Eeienllal

Nutrient
(EN)?

No
No
No
No
No
No
No
No
No
No
No
NO
No
No
NO
No
No
No
Yes
No
No
No
No
No
No
No
No
Yes
Yes
No
No
No
Yes
Yes
No
No
No
No
No
No

Background
(BK)

Concentration
(ug/L)

NO
ND
NO
NO
NO

320E-01
ND
ND
NO
NO
ND

1 17E40I
617E402

ND
NO
NO
NO
NO

427C405
ND
NO
ND

1 I4E40)
125E-02

NO
ND

260E-02
220E404
923E404
I75E.03

ND
1.30E<02
123E405
1 30E405

ND
502E-07

ND
ND
ND
ND

le Meo BK?

No

Yes
No
--

-•
No

Yes
Yes

No
Yes
No
Yes

Yes
No
No

Yes

Pace
EN/BK?

No
No
No
No
No
Yes
No
No
No
No
No
NO
Yes
NO
No
No
NO
No
Yes
No
No
No
No
No
No
No
Yes
Yes
Yes
No
No
No
Yes
Yes
No
No
No
No
No
No

TACO Cllis II
Oroundweter
Criteria (ug/L)

3.50E403
3SOE40I
150E403
I.SOE403
3.75E402
2SOE402
3.50E402
210E401
1.7SE402
2.80E<OI
150E-OI
2.00E«02
200E403
250E401
6SOE-01
200E400
8506-01
S.OOEtOI

NA
500E402
7.60E400
200E<02
100E403
1 50E-OI
I.SOEtOO
1 OOEi03
2.00E400
S.OOE403

NA
t.OOE«04
180E402
200E403

NA
NA

250E401
3.00E-OS
2SOE401
4.90E40I
100E40I
100E404

leMe»
Claie II?

No
No
No
No

Yes
No
No
No

"" No"
Yes
No
No
No
Yes
No
No
Yei
Yes

Yes
No
Yes
No
No
No
No
No
Yes

No
No
Yes

No
No
Yes
No
Yes
Yes

COPC?

No
No
No
No
Yes
No
NO
No
No
Yes
No
No
NO
Yes
No
NO
Ye»
Yes
No
Yes
No
Yes
No
No
No
No
No
No
No
No
No
Yes
No
No
No
No
Yes
No
Yes
Yes

Reason

<Tler 1
<Tlet t
<Tler 1
<Tler 1
>Tler 1
<Tier 1
•(Tier 1
<Tier 1
<Tler t
>Tlei t
<Tlei t
<Tlei 1
cTler 1
>Tler t
<Tler 1
<Tler 1
>Tlert
>Tler 1

EN
>Tlei
<Tler
>Tler
<Tler
<Tior
<Tler
<Tier
<Tier

EN
EN

<Tler 1
<Tlar t
>Tler t

EN
EN

<Tlec 1
<Tier 1
>Tier t
<Tier t

>Tler 1
>Tlar 1

Short-Term Exooeure Screen

100 Time* TACO
Cleee II

Groundweter
Criteria (ug/L)

350E405
3506403
1.50E405
1 50E»05
375E404
2.50E.04
3.50E404
2.10E403
t.7SE<04
280E403

1.50E401
200E404
200E.05
250E403
6.SOE40I
2006402
8SOE40I
5006403

NA
S 006. 04

7.50E402
200E404
IOOE405
t SOE.Ot
1 50E.02
lOOEiOS
2006.02
500E405

NA
100E406
IBOE404
200E«OS

NA
NA

2 50E403
300E-03
250E.03
4906403
1.00E403
1.00E406

le Aver*ge>
100'Cleae II?

No
No
No
No
No
No
No
No
No
No
No
NO
No
No
No
NO
No
No

No
No
No
No
No
No
No
No
No

No
No
No

No
No
No
No
No
NO

GROUNDWATER WELL BY WELL screen.xls\AA-l-S2
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Table
Comparison ol Groundwater Dala lo TACO Tier I Screening Criteria

Area I
Well AA I-S3

Constituent

Barium
Benzo(a)pyrene
Bonzo(b)fluo<anthene
Caldum
Heptachlor
Magnesium
Manganese
Molybdenum
Poumlum
Sodium
Tolal TCOD-TEO

Summary Statistics

Number ol
Samples

Numlxr
ol Delects

Average
(ugn.)

330E402
4.SOE-OI
3 OOE -01
2 40E*05
9 20E-03
330e.CH
430E.02
1 IOE»OI
1 70E.05
1.80E105
241E-08

Maximum
(MAX)

Detection

(uo/L)

330E«02
4.50E-01
300E-OI
240E<05
9 20E-03
330E.04
OOE. 02
I.IOEtOI
1 70E»05
1.80E«05
24IE-06

COPC Sdaetlon - Chronic Expoiura Screen

It
ConaMlmnl
an Eaaenllal

Nulrlenl
(EN)?

No
No
No
Yes
No
Yes
No
No
Yas
Yas
No

Background
(BK)

Concentration

(ugrt.)
6176*02

NO
NO

427E«OS
260E-02
923E»04
1 75E.03

NO
123E»05
t.SOEtOS
5.02E-07

la Ma» BK?

No

No
No
No
No

Yes
Yes
Yes

Pate
EN/BK?

Yes
No
No
Yes
Yes
Yas
Yes
No
Yes
Yes
No

TACO Class II
Qroundwatar
Criteria (uo/L)

200E*03
i.OOEtOO
9 OOE -01

NA

2OOEtOO
NA

100E.04
I80E402

NA
NA

3 OOE -05

It Mao
Clata II?

No
No
No

No

No
No

NO

COPC?

No
No
No
No
No
No
No
No
No
No
NO

Reason

<Tler 1
<Tier 1
<Tler 1

EN
<Tlar 1

EN
<Tier t
<Tier 1

EN
EN

<Tler t

Short-Term Enpoture Screen

100 Time. TACO
Clatt II

Qroundwalar
Criteria (uo/L)

200E.05
200E»02
e.OOE-fOI

NA
2.00E»02

NA
IOOE406
1.80Et04

NA
NA

300E-03

It Average>
100'Clasi II?

No
NO
No

No

No
No

No

X
I

NJ
NJ

12/22/' 17AM GROUNDWATER WELL BY WELL sf xls AA-I-S3



TaUa
Comparison ot Qioundwalor Data lo TACO Tier I Screening Criteria

Araa I
Well EE-12

ENSR International

Page 19 of 34

Constituent

,2.4-Trlchlorotonzene
1 ,2-Oichlorobeniene
1 ,3-DicNorobenzene
M-Dtehlorobenzene
2,4.5-TP (Silvex)
2-Chkxoplwnol
2-Methylphenol (o-cresol)
S-MelhylphenoM.Melhylphenol

4.4' DOE
4-ChloroanWne
alpha BHC
Aluminum
Arsenic
Jarium
Benzene
bl((2-Elhylheiyl)phlhalale
Cadmium
Calcium
Carbazole
Chkxobenzene
Chromium
Coball
Copper
Di-n-bulylphlhaiate
Endosullan II
Hndrin ketone
Elhylbenzene
:luoranlhene
Gamma Chkvdane
Hepiachlor
Hepiachlor eponlde
Iron
Magnesium

Manganese
Mercury
Melhoxychlor
Naphthalene
Nickel
PenlachkHOphenol
Phenol
Potassium
Sodium
Toluene
Tolal TCOD TEQ
Vanadium
Xylenes. Tolal
Zinc

Summary Statistic!

Numtar ol
Sampltl

-

Of DaMett

---

Average
(UOA)

5.50E-01
390E.OO
1 30E«01
960E*01
4.50E-OI
1.00E»01
3.90E-OI
480E.OO

2206(00
1 40E.03
2 40E.OO
490E<03
9.70E+00
920E.02
6806.02
7.90E-OI
960E-01
4806*05
350E.OO
1406.03
730E*00
2BOE.OO
1 OOE+OI
1 40E.OO
200E.OO
180E.OO
460E.OO
410E-OI
3 50E.OO
2 SOE»00
560E«00
620E.04
1 10E.05
680E.03
1.30E-OI
280E«00
650E*00
9 50E400
S 706-02
I90E.OI
2.80Et04
2.40E.05 "
500E»00
3 05E-03
220E.01
1.40E*01
120E.02

Maximum
(MAX)

Detection

(uoA)
5.50601
390E.OO
1 306.01
960E.OI
450E-01

^I.OOEiOl
390E-OI
4.80E«00

220E.OO
1.406*03
2406(00
4.90E*03
9706*00
9.20E.02
6806*02
7.90E-OI
9.60E-01
4606.05
350E«00
1.40E«03
730E»00
2606*00
1.00E.01
1.40E»00
200E*00
1BOE.OO
460E*00
4 IOE-01
350E.OO
2SOE*00
560E«00
620E.04
1 10E.05
6.80E*03
130E-01
280E*00
SSOEtOO
950E.OO
6.70E-02
190E*OI
2.60E.04
2.40E*05
500E.OO
305E03
220E*OI
140E«01
1 20E.02

COPC Stlnllan • Chronic Expofura Scratn

It
Cenilllutnt
an Eieenllal

Nulrltnl
(EN)?

No
No
No
No
No
No
NO
No

No
No
No
No
No
No
No
No
No
Yes
No
No
No
NO
No
No
No
No
No
No
No
No
No
Yes
Yes
No
No
No
No
No
No
No
Yes
Yes
No
No
No
No
No

Background
(BK)

Concentration

(ug/L)

ND
ND
NO
NO

3 20E-01
ND
ND
NO

NO
ND
ND
ND

1 17E.01
617E.02

ND
ND
NO

4276*05
ND
ND

1.0SE«02
1 14E*OI

ND
ND
ND

52IE02
ND
ND
NO

260E-02
266E02
220E.04
923E.04
I.75E*03

ND
ND
ND

130E*02
ND
ND

123E.05
130E.05

NO
502E-07

ND
NO
ND

It M«x> BK?

Yes

No
Yes

•-
Yes

No
No

Yes

Yes
Yes
Yes
Yes
Yes

No

No
Yes

Yes

P««t
EN/BK?

No
No
No
No
No
No
No
No
No
No
No
No
Yes
No
No
No
No
Yes
No
No
Yes
Yes
No
No
No
No
No
No
No
No
No
Yes
Yes
No
No
No
No
Yes
No
No
Yes
Yes
No
No
No
No
No

TACO CIlM II
Qroundwtltr
Criteria (uo/L)

7.00E*02
1.50E.03
I50E.03
375E*02
250E.02
1.75E«02
350E.02
3 50E*02

2.00E-01
280E.OI
150601
3.606*04
2006*02
2006.03
2506*01
8006.01
5006*01

NA
340£*00
5.00E.02
100E«03
1.006*03
650E.02
3 50E*03
2 10E»02
1 OOE«01
100Ei03
1 406.03
100E»OI
200E*00
1.00E*00
500E*03

NA
1.00E.04
1OOE.01
200E*02
390E*01
200E.03
50OE.OO
1006*02

NA
NA

2 50E.03
3006-05
490E.01
1006*04
1.00E*04

l«Mlx>
Clan 117

No
No
No
No
No
NO
No
No

Yes
Yes
Yes
No
No
No
Yes
No
No
--

Yes
Yes
No
No
No
No
No
No
NO
No
No
Yes
Yes
Yes

No
No
No
No
No
No
No

No
Yes
No
No
No

COPC?

No
No
No
No

No
No
No
NO

Yes
Yes
Yes
No
No
No
Yes
No
No
No
Yes
Yes
No
No
No
No
No
No
No
No
No
Yes
Yes
No
No
No
No
No
No
No
No
No"
NO
No
No
Yes
No
No
No

Rtaion

<Tier 1
<Tier1
<Tier 1
<Tler t
tTier 1
<Tier 1
<TI«r1
<Tler 1

>Tier 1
>Tlet 1
>Tier 1
<Tied
<Tlerl
<Tler 1
>Tler 1
<Tier 1
<Tier 1

EN
>Tler 1
>Tier 1
•cTier t
<Tler 1
<Tler
<Tler
<Tler
<Tlor
<Tlcr
<Tler
<Tler
>Tler 1
>Tler 1

EN
EN

<Tlor 1
<Tler 1
<Tler 1
<Tier 1
<Tler t
<Tler 1
<Tior t

EN
EN

<Tier 1
>Tier 1
<Tier 1
<Tier 1
<Tier 1

Short-Ttrm Expotura Scrwn

100 Times TACO
CUM II

Qroundwaler
Criteria (uoA)

7.00E»04
1.50E«05
1.506.05
375E*04
2,50E*04
1.756*04
3506*04
350E+04

200£»01
280E.03
1 50E.01
3.60E«06
200E*04
200E.05
250E.03
600E.03
5.006*03

NA
3406*02
5.006*04
1006*05
1.00E.05
8505.04
350E*05
2 10E.04
100E«03
1 OOE.05
1 40E*05
100E*03
200E*02
1 OOE*02

5 OOE«05
NA

1.006*08
1006*03
200E.04
390E.03
2 OOE.05
5006.02
1 OOE.04

NA
NA

2 SOE.OS
300603
490E.03
1.006*08
1.00E.06

It Av»rag*>
100'Cltss II?

No
No
No
No
No
No
No
No

No
No
No
No
No
No
No
No
No
••

No
No
No
No
No
No
No
No
No
NO
No
No
No
No

No
No
No
No
No
No
No

No
Yes
No
No
No

GROUNDWATER WELL BY WELL screen xls\EE-12

December 29, 2000

Revision 0



TaWe
Comparison ol Groundwalor Data lo TACO Tier I Screening Criteria

Area I
Well EE-13

ENSR International
Page 20 of 34

Conttltuent

Aluminum
Barium
Calcium
Chromium
Cobalt
Copper
della-BHC
Iron
Magnesium
Manganese
Nickel
Penlachlorophenol
Potassium
Sodium
Tola! TCOD-TEQ
Vanadium
Zinc

Summary Sutlsllce

Number of
Samplee

Number
of Dei.cn

Average
(ugrt.)

1.50E.03
1.70E<02
1 50E«05
250E<00
4 10E<00
380E.OO
210E-02
210E403
3IOE404
320E.02
I.IOE-tOI
660E-02
760E403
3 70E.04
474E05
SOOEiOO
100E.OI

Mexlmum
(MAX)

De lection
(ueA)

1.50E«03
1.70E.02
I.SOEtOS
250E.OO
4 IDE. 00
380E400
2 IDE -02
2106*03
310E404
320E.02
1 10E»OI
6.60E-02
7.60E403
3 70E404
474E-05
500E.OO
100E.OI

COPC Selection - Chronic Elpoiur* Screen

le
Conelltuent
•n Cttentlel

Nutrient
(EN)7

No
No
Yes
No
No
No
No
Yes
Yes
No
No
No
Yes
Yes
No
No
No

Background
(BK)

Concentration
(ugfl.)

NO
6.I7E*02
427E»05
t.05E«02
1.14E.OI

NO
I25E-02
220E«CM
923E404
1 75E»03
130E»02

NO
123E«05
130E.05
5.02E-07

NO
NO

le Me» BK?

..

No
No
No
No

Yes
No
NO
No
No

No
No
Yes

Pate
EN/BK?

NO
Yes
Yes
Yes
Yes
No
No
Yes
Yes
Yes
Yes
No
Yos
Yes
No
No
No

TACO Clett II
Qroundwater
Criteria (ugn.)

3.60Et04
2.00E-.03

NA
1.00E«03
tOOE«03
650E»02
150E-OI
500E»03

NA
100E.04
2.00E.03
S.OOEiOO

NA
NA

300E05
490E»OI
IOOE404

UMto
Claee 117

No
No

No
No
No
No
No

No
No
No

Yes
No
No

COPC7

No
No
No
No
No
NO
No
No
No
No
No
No
No
No
Yes
No
No

Reaeon

tTler 1
<Tler 1

EN
<Tler 1
<Tier 1
<Tler 1
<Tler 1

EN
EN

<Tler 1
<Tler 1
<Tler 1

EN
EN

>Tler t
<Tler 1
<Tler 1

Short-Term Eipoeure Scraen

100 Times TACO
Cl»* M

Qroundweter
Criteria (ug/L)

3.60E«08
200E.05

NA
t.OOE-tOS
t.OOE«OS
650E.04
1 SOEtOI
S.OOEtOS

NA
t.OOEtOS
2.00E40S
5.00Ef02

NA
NA

3.006-03
490E-.03
100E*06

li Averege>
100'Clete 117

No
No

No
No
No
No
No

No
No
No

No
NO
No

I
I

GROU TER WELL BY WELL screen.xls\EE-13 T '̂ r 29, 2000
Revision 0



Table
Comparison ol Oroundwaier Dala lo TACO Tier I Screening Criloria

Area I
Well EE-14

ENSR International
Page 21 of 34

Constituent

1 ,2.4-Trichtorobenjene
1,2-Dichloiobenzene
1.3-Dichlorobeniene
M-Dichtorobeniene
2.4.5-TrfcMorophenol
2.4.6-TilchkHOphenol
2-Chlorophenol
2-Melhylnaphthalene
2-Melhylphenol (o-cresoi)
3-Melhylphenol/4-MelhylDhenol
4.4'-DDE
4-Chtoroanlilno
alpha BHC
Arsenic
barium
Jenzene
beia-BHC
bls(2-E(hyme«yljphihalaia
Bulylbenzylphthalata
Calcium
Carbazole
Chtorobenzeno
Chromium
ClaiTrans-1,2-Dichloro6ihene
Cobalt
Copper
Endrin kelone
Elhylbenzene
Qamma Chlordano
gamma BHC (Llndano)
Heplachlor epoildo
Iron
Lead
Magnesium
Manganese
Mercury
Melhoxychlor
Naphthalene
Nickel
N-Nilrosodiphenylamine
Penlachlorophenol
Phenol
Potassium
Sodium
Toluene
Total PCBs
Total TCDD-TEQ
Vanadium
Zinc

Summary Stallsllcs

Number el
Simple!

...

t

Number
ol Detect!

2

Average
(ug/L)

5 10E«02
500E»02
4 50E.OI
140E.04
t.BOEtOO
1 50E«OI
2 70E*01
420E«00
210E.01
1 106*02
I80EOI
t 806.03
1 106*00
t «OE<Ot
5806.02
750E.02
1006*00
I.IOEtOO
1005.01
1906.05
260E.OI
380E.03
780E.OO
I60E.02
400E.OO
I90E.OI
1 10E-01
830E.OI
2 50E-OI"
400E01
6 80E 01
640E.04
2 20E.OI
4906.04
1 20E.03
180E-01
2 20E-OI
360E.OI
1 50E<02
2306.01
330E.02
1.70E.OI
t IOE.04
680E.04
420E.OI
5886*00
7 69E-04
5 70E.OO
930E.01

Minimum
(MAX)

Detection
(ug/L)

5 10E.02
500E.02
450E.01
1 40E.04
I60E.OO
1 SOEtOI
2.70E«Ot
420E.OO
210E.OI
1 IOE.02
I90EOI
1 806.03
1 106(00
160E.01
580E.02
7.50E.02
IOOE.OO
1 IOE.OO
100E.OI
1.80Ei05
2606.01
3806.03
7806.00
I60E.02
4.00E*00
I90E.OI
1 10EOI
B30E.OI
2 50E-01
^OOE-OI
asoeoi
6406.04
2 20E.OI
4906.04
1 20E.03
1.80E-OI
220E01
360E.OI
1 50E.02
230E.01
500E.02
1 70E.OI
1 IOE«04
890E.04
420E.01
56SE.OO
769E-W
570E.OO
93O6.01

COPC Selection - Chronic Exposure Screen

le
Constituent
en Eseentlit

Nutrient
(BN)T

No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
Yes
No
No
No
No
No
No
No
No
No
No
No
Yes
No
Yes
No
No
No
No
No
No
No
No

Yes
Yes
No
No
No
No
No

Background
(BK)

Concentre lion
(ug/L)

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

t.17E«OI
6 I7E.02

ND
ND
NO
NO

427E.05
ND
ND

1 056.02
ND

1 14E.01
NO

52IE-02
ND
ND

I.OtE-02
2WE-02
2 206.04

ND
923E.04
1 75E«03

ND
ND

ND
1 30E.02
500E-01

ND
ND

1 23E*05
130E»05

ND
ND

502E-07
ND
ND

Is Me» BK?

Yes
No

No

No

No

Yes

Yes
Yes
Yes

No
No

Yes
Yes

No
No

Yes

Pass
Er«BK?

No
No
No
No
No
No
No
No
No
No
No
No
No
No
Yes
NO
No
NO
No
Yes
No
No
Yes
No
Yes
No
No
No
No
No
NO
Yes
No
Yes
Yes
No
No
No
No
No
No
No
Yes
Yes
No
No
NO
No
No

TACO date II
Oroundwaler
Criteria (ug/L)

700E.02
1 506*03
1 50E.03
3756)02
350E.03
320E.OI
1 75E.02
390E.OI
350E.02
350E.02
200E-OI
2806.01
t SOE-01
2006.02
200E.03
2,506.01
I.SOE-Ot
t.OOEtOt
7OOE.03

NA
340E.OO
5006.02
100E.03
200E.02
t.OOE»03
G50E.02
1.00E.01
1 OOE.03
1 OOE.01
I.OOE.OO
IOOE»00
5 OOE.03
I.OOE.02

NA
100E.04
IOOE.OI
200E.02
390E.OI
2006.03
500E.OI
500E.OO
100E.02

NA
NA

250E.03
ZSOEtOO
300E-05
4 906 1 01
1 006.04

ISMlK>

Class II?

No
No
No
Yes
No
No
No
No
No
No
No
Yes
Yes
No
No
Yes
Yes
No
No

Yes
Yes
No
No
No
NO
No
No
No
No
No
Yes
No

No
No
No

No
No
No
Yes
No

No

Yes
Yes
No
No

COPCT

No
No
No

Yes
No
No
No
No
No
No
No
Yes
Yes
No
No
Yes
Yes
No
No
No
Yds
Yes
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
Yes
No
No
No
No
Yes
Yes
No
No

Reason

<Tler t
<Tler 1
<Tlor t
>Tier t
<Tier t
<Tler
<Tler
<Tier
<Tier
<Tiet
<T!er
>Tler
>Tler t
<Tler 1
<Tler t
>Tler t
>Tier t
<Ttef»
<Tlerl

EN
>Tlert
>Tler t
<Tler 1
<Tiert
<Tler 1
<Tier 1
<Tier 1
<Tler 1
<Tier t
<Tier 1
<rai1

EN
<Tler 1

EN
<Tier 1
<Tler 1
<Tler t
<Tler 1
<Tler 1
<Tier 1
>Tier t
<Tler 1

EN
CN

•cTler 1
>Tler 1
>Tier t
<Tlor t
<Tlor t

Short-T*rm Expmure Screen

100 Time* TACO
Class II

Qroundwaler
Criteria (ug/L)

7006.04
1 50E.05
1 50E.05
375E404
350E.05
3206.03
175E.04
390E.03
3 50E.04
350E.04
2006.01
2806.03
1 50E.OI
2.006.04
2.00E.05
2.50E.03
1506*01
fJOOEtOJ
7.00E.05

NA
340E.02
5.006.04
1.006.05
200E.04
1.00E.05
650E»04
1 OOE.03
1.00E.05
1 OOE.03
1.00E.02
100E.02
500E.05
100E.04

NA

100E.06
100E.03
200E.04
390E.03
200E.05
5006.03
500E.02
1 OOE.04

NA
NA

250E.05
2506.02
300E-03
400E.03
1006,06

Is Average>
too-Class II?

No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

No
No
No
NO
No
No
No
No
No

"" " No

No
No
NO

No
No
NO
No
No
No
No
No

No
No
No
No
No

GROUNOWATER WELL BY WELL screen.XrS\EE-!4
December 29,2000

Revision 0
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Table
Comparison ol Groundwater Data to TACO Tier I Screening Criteria

Area I
Well: EE 15

ENSR International
Page 22 ot 34

Conilllutnl

LI-Dichloroelhane
1.2-Otehlorobeniene
1.3-Dlchloroberuene
1,4-Dlchk>roDenzene
2-Chlorophend
4-ChkxoanHine
Aluminum
Arsenic
tarium
Benzene
Calcium
Chlorobenzene
Dhromhjm
CIs/Trans- 1 ,2-Dfchloroeinene
Cobalt
Copper
gamma-BHC (Undano)
Iron
Magnesium
Manganese
Mercury
Nickel
Potassium
Sodium
Total TCOO-TEQ
Trichloroethene
Vanadium
Zinc

Summary SUtlitlci

Number of
Sample*

Number
ol D*l*ol<

1
1
t
t
t
1
1
1
1
t
1
1
1
1
1
1
1
1
1
1
t
1
1
1
t
1
1
1

Average
(ug/L)

1.10E.01
240E.01
1.10E«01
430E.02
3I5E.OO
7.25E.OO
425E.03
2 10E.01
255E.02
390E.OO
1 50E.05
1956*02
8 IDE. 00
640E.01
625E.OO
645E.OO
530E-03
350E«04
4 05E*04
I.ISEtfM
1 IOE-OI
1 90E.01
6I5E.03
305E.04
295E-OS
6.55E-01
t.62E<01
27IE.OI

Maximum
(MAX)

Detection
(u»A)

1 tOE+OI
2.40E401
1.IOE.01
4.30Et02
3.15E«00
7.25EtOO
425E.03
2 IDE. 01
255E.OZ
390E.OO
I.50E.05
I95E.02
8106.00
8406*01
625E.OO
845E.OO
S30E-03
3.50E.04
4.05E«04
1 I5E.03
1 106-01
t QOEtOI
6I5E.03
305E<04
2 95E-OS
655E-OI
I62E.01
27IE.OI

COPC StlMllon • Chronlo Cupotura 8er*«n

li
Conilltuint
in Eiuntlil

Nutritnl
(EN)?

No
No
No
No
No
No
No
No
No
No
Yes
No
No
No
No
No
No
Yes
Yes
No
No
No
Yes
Yes
No
No
No
No

Background
(OK)

Concentration

(u«A)
NO
ND
NO
NO
ND
ND
ND

1.17Et01
617Ei02

ND
427E»05

NO
105E*02

NO
t.MEtOI

NO
IOIE-02
2 20E(04
9 23E*04

1 75E«03
NO

1 30Ef02
IJ3E»05
130E.05
5.02E-07

ND
ND
ND

ll Ma» BK7

Yes
No

No

No

No

No
Yes
No
No

No
No
No
Yea

Pa<(
EN/BK?

No
No
No
NO
No
No
No
No
Yes
No
Yes
No
Yes
No
Yes
No
Yes
Yes
Yes
Yes
No
Yes
Yes
Yes
No
No
No
No

TACO ClUl II
Qroundwaltr
Crlt«rla(ugrt.)

3506.03
I.50E»03
1.SOEt03
3.75E«02
175E.02
2.80E.01
3.60E«04
2006402
2006.03
2.50EtOI

NA
5.00E.02
I.OOE.03
2.00E.02
1.006.03
6 50E.02
i.ooe.oo
500E.03

NA
1006.04
IOOE.OI
2.00E.03

NA
NA

300E-05
2SOE.01
4.90E.OI
1.00E.04

l*Ma»
Clat* II?

No
NO
No
Yes
No
No
No
No
No
No

No
No
No
NO
No
No
Yes

No
No
No

No
No
No
No

COPC?

No
NO
NO
Yes
No
No
No
NO
No
No
No
No
No
NO
No
No
No
No
No
No
No
No
No
NO
NO
NO
No
NO

Ruson

<Tler 1
<Tler 1
<Tler 1
>Tler 1
<Tler t
•cTler 1
<Tier t
<Tler 1
<Tler <
<Tiei t

EN
<Tier t
<Tler 1
<T(er t
<Tler 1
<Tier 1
<Tier 1

EN
EN

<Tler 1
<Tler t
<Tlerl

EN
EN

<-(ler 1
<Tler t
<Tier 1
<Tler t

Short-T«rm Excosure ScnMn

lOOTImeiTACO
Claaa II

Qroundwtter
Criteria (ug/L)

350E.05
1.50E.05
1.50E.05
3.75E.04
1.75E.04
2.80E.03
3606.08
200E.04
2.00E.05
250E.03

NA
500E.04
1 OOE.05
200E.04
1. OOE.05
850E.04
IOOE.02
5.00E.05

NA
100E.06
1 OOE.03
2006,05

NA
NA

300EO3
250E.03
490E.03
1006.06

It Averago
100'CUss II?

No
NO
NO
No
No
No
No
NO
No
No

No
No
NO
No
No
No
No

No
No
NO

NO
No
No
NO

vTER WELL BY WELL screen.xls\EE-15
Der- -her 29, 2000

Revision 0
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TnUe
Comparison ol Gtoundwaler Data lo TACO Tier I Screening Criteria

Area: L
Well EEG-103

ENSR International
Page 23 ot 34

Constituent

Aluminum
Arsenic
Barium
Calcium
Cobalt
Copper
Iron
Magnesium
Manganese
Molybdenum
Nickel
Potassium
Sodium
Total TCDD-TEO

Summary Statistic!

Number ol
Samplea

1
1
1
1
t
1
1
1
1
1
t
1
1
1

Number
ol Detects

Average
(UJ/L)

4 20E»01
MOEtOI
1 70E.02
970E«04
190E.OO
1 60E.OO
140E.03
210E»(M
270E»02
790E.OO
490E400
410E.03
1.60E»04
3 58E-06

MiKlmum
(MAX)

Detection
(uoA)

4.20E<OI
140E.01
1.70E»02
9.70E.04
1.90E«00
1.60EtOO
140E*03
2IOE*04
2.70E»02
7.90E«00
4.90E»00
410E.03
t.60E»04
358E-08

COPC Selection • Chronic Exposure Screen

Is
Constituent
•n Essential

Nutrient
(EN)7

No
No
No
Yes
No
No
Yes
Yes
No
No
No
Yes
Yes
No

Background
(BK)

Con centre lion
(ug/i.)

NO
1.I7E»OI
617E.02
427E405
1 I4E.01

NO
220E>04
923E.04
1.75E*03

NO
1.306.02
I23E.05
I.30E«OS
502E-07

li Mao BK?

Yes
No
NO
No
--

No
No
No

No
NO
No
Yes

Pass
Er*BK7

No
No
Yes
Yes
Yes
No
Yes
Yes
Yes
No
Yes
Yes
Yes
No

TACO Class II
Qroundwiltr
Criteria (upyt.)

3SOE»04
200E.02
200E.03

NA
1.00E.03
650E.02
500E«03

NA
1.00E«04
180E402
2.00E.03

NA
NA

3006-05

leMao
Cleee II?

No
No
No

No
No
No

No
No
No

NO

COPC?
No
No
No
NO
No
No
No
No
No
No
NO
No
No
No

Reason

<Tler t
<Tler t
<Tler 1

EN
<Tler 1
<Tler 1

EN
EN

<Tler 1
<Tk>M
<Tier 1

EN
EN

<Tler 1

Short-Term G>pMur* Screen

100 Times TACO
Clase II

Oroundwiter
Criteria (ug/L)

3f30E,06
200E.04
200E405

NA
1. 006*05
6.50E«04
500E.05

NA
lOOE-tOS
1 80E«04
200E.05

NA
NA

300E-03

la Averag«>
100-Claee II?

No
No
No

No
No
No

No
No
No

No

I
I

rvj

GROUNDWATER WELL BY WELL screen.xls\EEG-103
December 29. 2000

Revision 0



Table
Comparison ol Gcoundwaler Dala lo TACO Tier I Screening Criteria

Aiea L
Woll EEQ-105

ENSR International
Page 24 of 34

Conillluint

alpha-BHC
Barium
Calcium
Cobalt
dellaBHC
gamma-BHC (Llnaane)
Iron
Magnesium
Manganese
Molybdenum
Nickel
Pentachlorophonoi
Polasclum
Sodium

|Tolal TCOD-TEQ

Summary Statistics

Number of
Simples

Number
ol Detects

t
1
I
I
1
I
t
1
I
1
l
1
t
1
1

Average
(ua/L)

3106-03
1 30E.02
860E4CM
I60E.OO
1 20E02
7406-03
280E.02
1.50E<04
450E«02
570E*00
870E.OO
970E02
7.70Ei03
190E«04
290E-OS

Maximum
(MAX)

Detection
(ugfl.)

3.tOE-03
130E402
B60E«04
ISOEtOO
120E02
7 <OE-03
2.80E*02
I.50E.04
450E.02
5.70E400
670E»00
970E-02
7.70E»03
1.90E»04
290E-06

COPC Selection - Chronic E»po«ure Screen

It
Constituent
en Eitenlltl

Nutrient
(EN)?

No
No
Yes
No
No
No
Yes
Yes
No
No
No
No
Yes
Yes
No

Background
(BK)

Concentration
(ug/L)

NO
8 17E.02
4 27E.05
I.MEtOI
I25E-02
t 01E-02
220E*04
9 23E404
I.75E»03

ND
I30E.02

ND
1 23E»05
I30E.05
502E07

II Me» BK?

No
No
No
No
No
No
No
No

No

No
No
Yes

Peie
EN/BK?

No
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
No
Yes
No
Yes
Yes
No

TACO Clltl II
Qroundwiter
Crlleri* (uoA)

1.50E-OI
200E.03

NA
I.OOE.03
I50E-01
1.00E«00
5.00E.03

NA
t.OOEt04
1.80E.02
2.00E403
500E.OO

NA
NA

300E-05

leMeo
ClMl II?

No
No

No
No
No
No

No
No
No
No

No

COPC?

No
No
No
No
No
No
No
No
No
No
NO
No
No
No
No

Reeeon

<Tler 1
<Tler 1

EN
<Tlet t
<Tler t
<Tier 1

EN
EN

<Tier t
<Tier 1
<Tier t
<Tler 1

EN
EN

<Tier t

Short-Term Exposure Screen

IDOTImeeTACO
Class II

Oroundwater
Criteria (ug/L)

t.SOEtOI
2.00E«OS

NA
100E*05
1 50E.01
1 OOE+02
500E»05

NA
1.00Et06
1.SOE404
200E»05
500E*02

NA
NA

300E-03

It Average>
100'Claie II?

No
No

No
No
NO
No

No
No
NO
No

No

I
NJ
CO

QROV \TER WELL BY WELL screen.xls\EEG-105 /
, 2000

Revision 0
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Table
Comparison of Qroundwaler Oala to TACO Tier I Screening Criteria

Area: L
Well EEG-109

ENSR International
Page 25 ol 34

Constituent

2.4,5-T
2,4-0
2,4-Dlchlorophenol
2-Chlorophenol
3-Melhy<phenol/4-Melhylphenol
4,4'-DDD
4-Chloroanliine
4-Methy|.2-penlanone (MIBK)
Alpha Chlordane
Aluminum
Arsenic
Barium
Benzene
Calcium
Chkxobenzene
Chlorolorm
Cobalt
Copper

=ndrfn Icelone
3amma Chlordane
gamma-BHC (Lindane)
Iron
Magnesium
Manganese
Welhytene chloride
Naphthalene
Nickel
Penlachlorophenol
Potassium
Sodium
Total TCOD-TEQ
Trichloroelhene
Xylenes, Total
Zinc

Summary Statistics

Number of
Samplea

Number
ol Detect!

•- •-

_.. . -

Average
(ug/L)

320E*00
0 10E*00
260E.01
2 IDE. 01
5 50E400
4.40E-02
5 50E401
500E.01
3BOE-02
1.50E403
430E.03
210E.01
440E.OI
530E*05
2SOE400
760E.OI
220E.02
4406*01
2.90E-03
9.40E-03
IOOE-02
1 10EO2
290E.05
I60E.05
I.OOE.M
360E*00
2BOE.OI
1.80E.05
3 70E-01
290E.04
4.70E.04
316E-06
160E.OO
380E.OO
1 20E.03

Maximum
(MAX)

Detection

320E»00
6106*00
260E.OI
210E«01
550E*00
4406-02
5 50E.01
S.OOE.Ot
3.80E-02
1 50E*03
430E*03
210E»OI
440E*OI
530E.05
280E*00
7606*01
220E.02
4406*01
290C-03
9.40E-03
I.OOE-O2
t.tOE-02
290E.05
1 60E*05
I.OOE404
360E.OO
280E.01
1 80E.05
370E-OI
290E*04
470E.04
316E-08
180E.OO
380E.OO
120E403

COPC Selection • Chronic Exposure Screen

le
Constituent
an Eaaenllal

Nutrient
(EN)?

No
NO
No
No
No
No
NO
No
No
NO
No
No
No
Yes
No
No
No
No
No
No
No
No
Yes
Yes
No
No
No
No
No
Yes
Yes
No
No
No
No

Background
(BK)

Concentration
<uo/L)

4.20E-O1
NO
ND
ND
ND
NO
ND
ND
ND
NO

1 I7E*OI
6I7E.02

ND
4276*05

ND
ND

1 I4E.01
ND
ND

S.2IE-02
ND

IOIE-02
220E.04
923E.04
1.75E403

NO
ND

1.30E*02
ND

1 23E«05
1 30E*05
5O2EO7

ND
ND
ND

la M*«> BK?

Yes

Yes
No

Yes

Yea

No

Yes
Yes
Yes
Yes

Yes

No
No 1
Yes

Paia
EWBK?

No
No
No
No
No
NO
No
No
No
NO
No
Yea
No
Yes
No
No
No
No
No
Yes
No
No
Yes
Yes
No
No
No
No
No
Yes
Yes
No
No
No
No

TACO Claaa II
Qroundwater
Criteria (ugft.)

360€*02
3506.02
210E.01
1.75E.02
3.50E»02
5.506-01
280E.01
1.60E.02
1.00E*01
3.60E.04
200E.02

200E403
2506*01

NA
500E.02
100E-01
100E«03
850E.02
100G-01
100E.01
1006*01
1.00E400
500E.03

NA
1.00E.04
500E.01
390E.01
200E*03
500E.OO

NA
NA

3 OOE-OS
2 50E.OI
100E*M
100E.04

la Mao
Clan II?

No
No
Yes
No
No
No
Yes
No
No
No
Yes
No
Yes

No
Yea
No
No
No
No
No
No
Yes

No
No

No > ~

Yes
No

No
No
No
No

COPC?

No
NO
Yes
No
No
No
Yes
No
No
No
Yes
No
Yes
No
No
Yes
No
No
No
No
No
No
No
No
No
No
NO
Yes
No
No
No
NO
No
No
No

Reaaon

<Tier 1
<Tler i
>Tier 1
<Tler 1
<Tler 1
<Tler i
>Tler 1
<Tler 1
<Tier 1
<Tler 1
>Tler t
<Tler 1
>Tler 1

EN
<Tler t
>Tler 1
<Tler 1
<Tler1

" <Tiert
<Tier 1
<Tier 1
<Tler t

EN
EN

<Tler
<Tier
<Tler
>Tler
<Tler

EN
EN

<Tler 1
<Tler 1
<Tler 1
<Tler 1

Short-Term Exposure Screen

100 Times TACO
Clasa II

Qroundwater
Criteria (ug/L)

360E*04
350E404
210E.03
1.75E.04
350E*04
550E*01
280E.03
160E.04
100E*03
360E*06
200E.04
200E*05
250E*03

NA
500E.04
1.006*01
1.006*05
6.506*04
1006*01
1,006.03
100E«03
1.00E*02
500E.05

NA
100E+06
5.00E403
3906.03
200E.05
500E.02

NA
NA

3 (WE -03
250E.03
1.00E.06
1.00E.08

la Average>
100'Claii II?

No
No
No
No
No
No
NO
No
No
No
No
No
No

No
Yes
No
No
No
No
No
No
No

No
No
No
No
No

No
No
No
No

GROUNDWATER WELL BY WELL screen.xls\EEG-109
December 29, 2000

Revision 0



Table
Comparison ot Groundwalei Dala to T AGO Tier I Screening Criteria

Area: L
Well EEQ-ltl

ENSR International
Page 26 of 34

Constituent
Aluminum
Arsenic
Barium
Calcium
Chromium
Cobalt
Copper
della-BHC
Iron
Magnesium
Manganese
Molybdenum
Nickel
Penlachlorophenol
Potassium
Sodium
Vanadium
Zinc

Sumnury Statistics

Number ol
Samples

1
t

Number
ot Detect*

Avenge
(UJA)

550E*03
4206.00

470E«02
1506.05
180E.01
930E.OO
9406.00

980E-03
1 IOE.04
290E.04

400E402
1006*01
240E«01
I30EOI
5.80E«03
2806*04

1.706*01
3 70E*OI

Maximum
(MAX)

Detection
(ugfL)

S.SOE403
4.206*00
4.70E.02

I.50E*05
1806.01
930E.OO
9406.00
9.806-03
1 106.04
290E.04

400E«02
IOOE»OI
2.40Ei01
1.30E-OI
5.80E*03
280E.04

" 1.70E«01
3 70E«Ot

COPC Sanction • Chronic Exooture Screen

It
Constituent
•n Eeienttil

Nutrient
(EN)7

No
No
No
Yes
No
No
No
NO
Ye>
Yes
No
No
No
No
Yes
Yes
No
No

Background
(BK)

Concentration
(ugn.)

NO
1,I7E*OI
6I7E.02
427E.05
I05E.02
1.t4EtOI

NO
125E-02
2206*04

9.23E»04
V75E«03

ND
1 306.02

ND
I23E.05
I.30E»05

ND
ND

Is M»> BK7

No
No
No
No
No

NO
No
No
NO

No

No
No

Pese
EN/BK?

NO
Yes
Yes
Ves
Yes
Yes
No
Yes
Yes
Yes
Yes
No
Yes
No
Yes
Yes
No
No

T AGO Clan II
Qroundweter
CrHert* (ugfl.)

3606.04
200E.02
2.00E.03

NA
100E.03
IOOE.03
850E.02
I50E-OI
500E.03

NA
1006.04
180E.02
200E.03
500E.OO

NA
NA

490E.OI
1006.04

llMlo.
Cltst It?

No
No
No
•-

No
No
No

NO
Yes

No
NO
No
No

No
No

COPC?

No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

Reason
<Tier1
<Tler t
<Tler 1

EN
<Tier 1
<Tler t
<Tler 1
<Tler 1

EN
EN

<Tler 1
<Tler t
<Tler 1
<Tler 1

EN
EN

<Tler 1
<Tler1

Short-Term Exposure Screen

100 Time* TACO
Cliss II

Qroundweler
Crtlerte (ugft.)

3606.08
200E.04
200E.05

NA
1 006.05

100E+05
6.50E.04

150E.OI
5.006.05

NA
1006+08
I80E.04
20OE.05
5.006.02

NA
NA

4.90E.03
IOOE.06

It Aver«ge>
100'CltM II?

No
No
No

No
No
No
No
No

NO
No
No
No

"" "No

No

I
I
Ul
o

GROU TER WELL BY WELL screen.xl3\EEG-111
or 29, 2000
Revision 0



Table
Comparison ot Groundwaler Dala lo TACO Tier I Screening Criteria

Area L
Well AA-SW-S2

ENSR International
Page 27 ol 34

Conilltutnl

Aluminum
Barium
Calcium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Molybdenum
Nickel
Potassium
Sodium
Tola! PCBs
Total TCDD-TEO
Vanadium

Summary Statistics

Number of
Simples

2
2
2
2
t
2
2
2
2
2
2
2
2
2
1
2

Number
el Detect!

t
2
2
1
t
2
1
2
2
2
2
2
2
2
t
t

Average
(ug/M

I.37E<03
205E.02
1 30E.05
615E400
230E.OO
383E.03
255E*00
3.20E.04
715E.02
3SOE«00
1 39E.OI
455E.03
585E.03
1.I7E«00
399E-06

595E400

Maximum
(MAX)

Detection
(ug/L)

2BOE403

2.10E402
1 40E405
7.30E400
2.30E400
670E«03

260E.OO
3.60E«04
I30E.03
370E400
190E<Ot
S60E.03
6SOE«03
l.tSEtOO
399E-06
0906400

COPC Selection - Chronic EupMura Screen

It
Conilltutnt
•n Essential

Nutrient
(EN)7

No
No
Yes
No
No
Yes
No
Yes
No
No
No
Yes
Yes
No
No
No

Background
(BK)

Concentration
<ug/L)

NO
617E«02
4.27E«05
1.14E<01

NO
220E.O)

NO
923E.W
I.75E«03

NO
130E.02
1 23Ei05
1 MEiOS

NO
502E-07

NO

ll M*» BK?

-•

No
No
No

No

NO
No

No
No
No

Yes

Pass
EN/BK?

NO
Yes
Yes
Yes
No
Yes
No
Yes
Yes
No
Yes
Yes
Yes
No
No
No

TACO Clast II
Qroundwater
Criteria <ug/l_)

360E«04

2.00E«03
NA

100E.03
6.50E«02
500E»03
IOOE.02

NA
1.00E<04
1 SOE402
200E<03

NA
NA

250E«00

3.00E-OS
490E.OI

leMaio
Class 117

No
No

No
No
Yes
No

No
No
No

No
NO

NO

COPC?
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

Reason

<Tler 1
<Tier 1

EN
<Tier 1
<Tler t

EN
<Tier 1

EN
<Tler t
<Tler t
<Tler 1

EN
EN

<T!er 1
<Tler 1
<Tier 1

Short-Term E>goeure Screen

100 Times TACO
Class II

Groundwaler
Criteria (uo/L)

360E»06

2.00E«OS
NA

1 OOE»05
650E404
5 OOE»05
t.OOE«04

NA
1 OOE<06
1 80E.04
200E405

NA
NA

2506402

3.00E-03
4.90E403

It Aver*ge>
100-Clanll?

NO
No

No
No
No
No

No
No
No

No
No
No

I
00

GROUNDWATER WELL BY WELL screen xls\AA-SW-S2
December 29, 2000

Revision 0



DRAFT

TaUo
Comparison ol Qroundwalot Data to TACO Tiei I Screenino Criteria

Area: L
Well AA-SW-S3

ENSR International
Page 28 of 34

I
I

Conttlluenl

Aluminum
Arsenic
Barium
Calcium
Cobalt
Copper
Dl-n-bulytphlhalale
Iron
Lead
Magnesium
Manganese
Molybdenum
Nickel
Potassium
Sodium
Total PCBs
Total TCOD-TEO
TrichkHoethena
Vanadium

Summary Statistics

Number ol
Samples

2
2
2
2
2
t
1
2
2
2
2
2
2
2
2
2
i
I

2

Number
of Detect!

2
1
2
2
2
1......

2
1
2
2
1
2
2
2
2
1
t
1

Avenge
(UB/L)

255E.03
695E400
2.40E»02
165E<05
690E400
4SOE«00
320E-01
53SE.03
260E400
345E.04
1.18E.03
585E400
I80E.OI
683Ei03
7 2SE.03
t 17E*00
60SE-06
340E-OI
950E400

M««lmum
(MAX)

Deleclloo
(ug/L)

4.40E403
890E400
290E402
1.80E.05
850E.OO
450E400
320E-01
8.70E.03
270E»00
4.20E«04
2.00E<03
630E.OO
1906.01
7 IDE. 03
7.70E*03
1 18E.OO
605E06
3.40E-0(
140E«OI

COPC Selection • Chronic Exposure Screen

l»
Conellluenl
en Elienllll

Nutrient
(6N)7

No
No
No
Yes
No
No
No
Yes
No
Yes
No
No
No
Yes
Yes
No
No
No
No

Background
(BK)

Concentration
(ugn.)

NO
1.17E.01
6I7E402
427E.05
l.14E«Ot

NO
NO

2.20E«04
NO

9 23E404

1.75E403
NO

t.30E«02
123E<05
I30E405

NO
5 02E-07

NO
NO

ll Ma» BK?

No
No
No
No

NO

No
Yes

NO
No
No

Yes

••

Pail
EN/BK?

No
Yes
Yes
Yes
Yes
No
No
Ye«
NO
Yes
No
No
Yes
Yes
Yes
No
No
No
No

TACO Class II
Groundwater
Criteria (ug/L)

360E404
2.00Et02
2.00E403

NA
t.OOE<03
650E402
350E403
5.00E403
1.00£«02

NA
100E404
I80E402
200E,03

NA
NA

250E400
3.00E-05
ZSOEfOI
490E40I

Is Mao
Clill II?

No
No
No

No
No
NO
Yes
No

'NO
No
No

No
No
No
No

COPC?

No
No
No
No
No
No
No
No
No
No
NO
NO
No
No
No
No
No
No
No

Ruton
<Tlerl
<Tler t
<Tler 1

EN
<Tler t
<Tler 1
<Tler 1

EN
<Tler 1

EN
<Tler 1
<Tler 1
<Tler I

EN
EN

<Tler t
<Tier t
<Tler 1
<Tler t

Short-Term Eipoture Semen

tM Tlmm TACO
Cla» II

Qroundwaler

Criteria (uoA)

360E406
2.00E<04
200E*05

NA
I.OOEtOS
650E«04
360E405
5.00E405
100E404

NA
I.OOEtOB
I80E404
200E+05

NA
NA

250E«02
300E-03
250E.03
490E<03

II Average>
100'CIIII II?

No
No
No

No
No
No
No
No

No
No
No

No
No
No
No

GROf UER WELL BY WELL screen.xls\AA-SW-S3
December 29, 2000
/ Revision 0



Table
Comparison ol Gioundwalei Dala lo TACO Tier I Screening Criteria

Area RES
Well SOW-SI

ENSR International
Page 29 ol 34

I
I
uu
00

Conttllutnt
4,4'-DDD
alpha-BHC
Aluminum
Arsenic
Barium
Calcium
Chromium
Cotaall
Coppei
Oieldrln
gamma 8HC (Llndano)
Hoplachlor opoxldo
ron

Lead
Magnesium
Manganese
MethoxycMor
Molybdenum
Nickel
Potassium
Sodium
Vanadium
Zinc

Summary Statistics

Number ol
Samplw

1
1
2
2
2
2
2
2
2
1
2
1
2
2
2
2
1

2
2
2
2
2
2

Number
ol Deleola

1
1
2
2
2
2
2
2
2
1
2
1
2
2
2
2
1

2
2
2
2
2
2

Avenge

(uj/L)

4006-03
2.10E-03
235E*03
285E*01
3 95E.02
1.05E+05
1 I2E»01
8 IDE. 00
6 55E400
3 20E-03
380E-03
t 40E03
980E.03
920E*00
1 14E»04
1 28Et03
5.40E-03
e.05E»00
185E.01
1 12E.04
I40E.04
890E.OO
315E.01

Maximum
(MAX)

Detection
(ug/L)

400E-03
Z10E-03
4.00E403

440E*01
S40E»02

1.30E405
1 80E.OI
120E40I
1 10E.01
320E-03
4 IOE03
140E-03
1 20E404
I.SOEtOI
1406*04

1.70E403
5.40E-03
»20E*00
2.70EtOI
1.80E«04
I50E.04
1 40E»Ot
5 106.01

COPC Selection - Chronic Eipoeura Screen

It
Constituent
en Eisinllll

Nutrient
(EN)?

No
No
No
No
No

Yes
No
No
No
NO
No
No
Yes
No
Yes
NO

No
No
No
Yes
Yes
No
No

Background
(BK)

Concentration
(ug/L)

NO
ND
ND

1 17E-.01
617E»02
427E.05
105E*02
1 I4E*01

NO
NO

101602
266E-02
220E.04

NO
9236*04
1.75E.03

NO

ND
130E.02
123E.05
1.30E«OS

NO
ND

Is Ma» BK?

Yes
No
NO
No
Yes

No
No
No

NO
No

No
No
NO

Pass
enVBK?

No
No
NO
No
Yes
Yes
Yes
No
No
No
Yes
Yes
Yes
No
Yes
Yes
No
No
Yes
Yes
Yes
No
No

TACO Clue II
Qroundweier
Criteria (ug/L)

550E-OI
1 506-01
360E.04
200E.02
200E«03

NA
100E403
1 006.03
650E.02
TOOE-O1
1006.00
100E.OO
500E.03
1.006.02

NA
1.00E.04

2.00E«02
180E.02
200E.03

NA
NA

4 90E*01
100E«04

la Mao
Class II?

No
No
NO
No
NO

No
No
No
No
No
No
Yes
No "

No
No
No
No

No
No

COPC?

No
No
No
No
No
No
No
No
No
No
NO
No
No
No
No
No
No
No
No
No
No
No
No

Reason

<Tler t
<Tler 1
<;Tler1
<Tier 1
•cTlert

EN
<Tler 1
<Tler t
<Tler 1
<Tler 1
<Tler 1
<Tier t

EN
<Tler 1

EN
<Tler t
<Tier 1
<Tier1
<Tler 1

EN
EN

<Tier 1
<Tler 1

Short-Term Eiposur* Screen

100 Times TACO
Claaa II

Groundwaltr
Criteria (ugn.)

550E.01
LSOEtOI
360E.08
200E.04
2 OOE405

NA
1 OOE.05
1 OOE.05
650E»04
100E.01
100E.02
1. 006.02
5 OOE.05
1.00E.04

NA
1-OOE.06
200E»04

t80E«04
2006*05

NA
NA

490E.03
1 OOE»06

la Average>
100'Clasall?

No
NO
No
No
No

No
No
NO
No
NO
No
No
No

No
No
No
No

No
No

GROUNDWATER WELL BY WELL screen xls\SGW-S1
December 29, 2000

Revision 0
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Table
Comparison ol Groundwalor Dala to TACO Tier I Screening Criteria

Aroa RES
Well SQW-S2

ENSR International

Page 30 ol 34

Conilllutnl

2,4-DB
4,4'-DDE
Aluminum
Arsenic
Barium
belaBHC
Calcium
Chromium
Cobalt
Copper
Gamma ChkHdane
oamma-BHC (Undane)
Iron
Lead
Magnesium
Manganese
Molybdenum
Nickel
Potassium
Sodium
Tolal TCDD-TEQ
Vanadium
Zinc

Summary Slalltllct

Number of
Simple.

2
1
2
1

2
1
2
2
2
2
1
1
2
2
2
2
2
2
2
2
2
2
2

Number
ot Detecli

1
1
2
1
2
1
2
2
2
2
1
1
2
j

2
2
1
2
2
2
2
2
2

Average
(ug/L)

4.55E-01
200E-03
3 90Et03
470E.OO
4 05Et02
200E03
1 55E«05
1.01E40I
B60E400
5.30E.OO
I.20E-03
1.70E-03
7.55E403
4.60E.OO
2.70E<04
775E»02
585EiOO
1 90E401
5 20E.03
185E404
1.3SE-05
1 25E401
2 806.01

Minimum
(MAX)

Detection
(uoA)

6.80E-01
2.00E-03
4.60E403
470E.OO
430E.02
2.00E-03
1.70E40S
1.IOE.OI
t OOE401
5.90E400
1.20E-03
1.70E-03
B.40E<03
4.70E400
2.70E<04
1206403
670E.OO
2 20E40I
560E.03
190E.04
122E05
1.40E401
SOOEiOl

COPC Seleotlon - Chronic Expoeure Screen

It
Conitlluent
en Eiitnllil

Nutrient
(EN)?

No
No
No
No
No
No
Yes
No
No
No
No
No
Yes
No
Yes
No
No
No
Yes
Yes
No
No
No

Background
(BK)

Concentration
(ug/L)

ND
NO
NO

I.I7E401
(517E.02

ND
4 27E.05
1.05E.02
1.I4E40I

ND
ND

1.01E-02
220E.04

NO
923E.04
1.75E403

ND
1 30E«02
123E40S
130E405
502E07

ND
ND

IB Mai> BK?

No
No

No
No
No

No
No

No
No

No
No
No
Yes

Peee
EN/BK?

No
No
No
Yes
Yes
No
Yes
Yes
Yes
No
No
Yes
Yes
No
Yes
Yes
No
Yes
Yes
Yes
No
No
No

TACO Claee II
Qroundweler
Criteria (ug/L)

2.90Et02
2.00E-01
360E«04
200E402
200E403
1 50E-01

NA
1.00E.03
1.006.03
A.50E402
1.00E.OI
1.00E400
500E403
100E.02

NA
100E.04
1.80E.02
200E403

NA
NA

3006-05
490E.01
100E.04

!• Mao
Clite II?

No
No
No
No
No
No

No
No
No
No
No
Yes
NO

No
No
NO

No
No
No

COPC?

No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

Reaton

<Tler t
<Tler 1
<Tler 1
<T!er 1
<Tler 1
<Tier 1

EN
<Tler 1
<Tler 1
<Tier 1
<Tler t
<Tler 1

EN
<Tler t

EN
<Tler 1
<Tler 1
<Tler 1

EN
EN

<Tior t
<Tier t
<Tier 1

Short-Term Exposure Screen

100 Times TACO
Cliss II

Oroundwater
Criteria (ug/L)

2.90E.W
200E.01
360E*06
200E404
200E.05
1.50E.01

NA
1.00E.05
I.OOE.05
850E.04
1.006,03
1.00E402
500E»05
1.00E.04

NA
1.00E+08
180E+04
2.00E405

NA
NA

300E03
490E403
100E.06

It Averege>
100'Clait II?

No
No
No
No
No
No
-

No
No
No
No
No
No
No

NO
No
No

No
No
No

3ROLf ,TER WELL BY WELL screen.xls\SQW-S2
Dec*'•"her 29, 2000

Revision 0



Table
Comparison ol Oroundwaler Data lo TACO Tier I Screening Criteria

Area RES
Well DW-MCDO

ENSR International

Page 31 of 34

Constituent

Arsenic
3arium
Calcium
Carbon disullide
Copper
della-BHC
Fluoranlhene
Iron
Lead
Magnesium
Manganese
Phenanlhrene
Potassium
Sodium
Toluene
Total TCDD-TEQ
Vanadium
Zinc

Summary Sutlellce

Number ol
Sample*

Number
Of DllMlt

Average
(uoA)

290E.01
265E«02
100E*05
7.25E«00
18SE401
290603
3 85E-01
1 01E«04
I29E.02
220E<04
5.75E«02
380E-OI
405E.03
955E403
635EOI
345E-08
250E<00
405E*03

Maximum
(MAX)

Detection
(ug/L)

290E40I
265E<02
100E.05
725E»00
1 BSEiOl
290E03
3B5E-OI
1.01E«04
1ME*02
2 80E.04
5 75E.02
3906-01
<05E.03
955E.03
635EOI
34SE-06
250E.OO
4.05E«03

COPC Selection • Chronic Cxpoaure Scrten

le
Conllltuant
en Eeienllal

Nutrient
(EN)»

NO
No
Yes
No
No
No
No
Yes
No
Yes
No
No
Yes
Yes
No
No
No
No

Background
(BK)

Concentration
<u»/L)

1 17E»OI
6I7E.02
427E«05
BSOEiOO

ND
1.25E-02

ND
220E<04

NO
9 23E<04
1 75E»03

NO
1 23E«05
1.30E<05

NO
5.02E-07

NO
ND

le M«> BKf
Yes
No
No
No

No

NO

NO
No

No
No

Yes

Pass
CNSBKT

No
Yes
Yes
Yes
No
Yes
No
Yes
No
Yes
Yes
No
Yes
Yes
No
No
No
No

TACO Clasi II
Oroundwalar
Criteria (ug/L)

2.00E«02
200E»03

NA
350E*03
e.SOE«02
150601
1.40E.03
500E.03
I.OOE.02

NA
1.006*04
1056.04

NA
NA

250E.03
300E-05
490E40I
1 .006*04

la Mao
Cleat HI

No
No

No
No
No
No
Yes
Yes

No
No

No
No
No
No

COPC 7

No
No
No
No
No
No
No
No
Yes
No
No
No
No
No
No
No
No
NO

Reeeon
<Tler t
•cTier 1

EN
<Tler 1
<Tler 1
<Tier 1
<Tier 1

EN
>Tler t

EN
<Tler 1
<Tier 1

EN
EN

tTlerl
<Tler t
<Tler 1
<Tler 1

Short-Term Exposure Screen

100 Times TACO
Class II

Qroundwater
Criteria (ug/L)

2.00E«04
200E*05

NA
3.50E.05
6.50E.04
I.50E.OI
1 40E*05
500E.05
1.00E«04

NA
I.OOEiOO
1 05E.06

NA
NA

250E.05
300E-03
490E«03
100E.06

le Average>
100'Claaa II?

No
No

No
No
No
No
NO
No
--

No
No

No
No
No
No

I
I
Ul

GROUNDWATER WELL BY WELL screen.xls\DW-MCDO
December 29, 2000
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Table
Comparison ol Groundwater Data to TACO Tier I Screening Crllerla

Area- RES
Well: DW-SCHM

ENSR International
Page 32 of 34

Conttltutnt

Arsenic
Barium
CaWum
Copper
Iron
Magnesium
Manganese
Potassium
Sodium
Total TCDD-TEO
Zinc

Summary SUtlillci

Number of
Sample*

Number
ol Detect!

Avenge
(upA)

640E.OO
220E402
1.70E.05
280E.OO
1 70E.04
390E.04
120E.03
680E.03
2 20E*04
205E-06
1.20E.02

MaNlmum
(MAX)

Detiellon
(uoA)

6406.00
2206.02
1706*05
280E.OO
I.70E«04
390E.04
120E.03
680E.03
220E.04
205E06
120E.02

COPC Seteolloo • Chronic Eirpotura Screen

le
Con*llluenl
en Eiientltl

Nutrient
(EN)?

No
No
Yes
No
Ve»
Ves
No
Yes
Yes
No
No

Background
(BK)

Concentration
. <UB<L)

1 17E.OI
M7E.02
427E«05

NO
220E.04
923E.W
t.7SE<03
1 23E.05
I30E.05
5.02E-07

NO

ll Mao BK?

No
No
No
•-

No
No
No
No
No
Yes

Pat*
EN/BK?

Yes
Yes
Yes
No
Yes
Yes
Yes
Yes
Yes
No
No

TACO Clase II
Oroundwater
Criteria (ug/L)

200E.02
200E.03

NA
650E.02
500E.03

NA
IOOE.W

NA
NA

300E-05
t.OOE«04

l*Mlx>
Cltll II?

No
No

No
Yes

No

No
No

COPC?

No
No
No
No
No
No
No
No
No
No
No

Ruion

<Tler 1
<Tler 1

EN
<Tier 1

EN
EN

<Tier t
EN
EN

<Tler t
<Tler 1

Short-Term Eipotur* Screen

100 Time* TACO
Clai* II

Qroundwaler
Criteria (ug/L)

200E404
200E.05

NA
6 50E.04
500E.05

NA
100E.06

NA
NA

300E-03
1.00E.06

le Av*rage>
100*CI*** II?

No
No

No
No

No

No
No

I
I

GROM TER WELL BY WELL screen.xls\DW-SCHM
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Table
Comparison ol Groundwalar Data to TACO Tier I Screening Criteria

Area: RES
Well: DW-SETT

ENSR International
Page 33 of 34

Constituent

3arium
Calcium
Carbon dlsulltde
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Nickel
Potassium
Sodium
Zinc

Summiry Statistic*

Number of
Samples

Number ol
Detect*

1

Average
(ug/L)

1.80E+02
180E+05
1 .50E+00
3.00E400
2.60E+00
2.40E+03
2.70E+00
4.10Et04
860E+02
8.20E+00
8.70E+03
2.40E+04
750E+01

Maximum
(MAX)

Detection
(ug/L)

1 .80E+02
1.80E+05
1.50E+00
3.00E+00
2.60E*00
2.40E+03
270E*00
4.10E+04
860E«02
620E«00
570E+03
2.40E+04
7.50E+01

COPC Selection - Chronic Exposure Screen

It Constituent
•n EtMntlal

Nutrient (EN)?

No
Yes
No
No
No
Yes
No
Yes
No
No
Yes
Yes
No

Background
(BK)

Concentration
<ug/L)

6.17E+02
4.27E+05
8.50E+00
1.14E«Ot

NO
2.20E+04

NO
9.23Et04
1.75E+03
1 .30E+02
1 23E+05
1 .30E+05

ND

It M«x> BK?

No
NO
No
No

No
••
No
No
No
No
No
••

Past
EN/BK7

Yes
Yes
Yes
Yes
No
Yes
No
Yes
Yes
Yes
Yes
Yes
No

TACO Class II
Qroundwater
Criteria (ug/L)

2.00E+03
NA

3.60E«03
1.00E+03
6.50E+02
5.00E»03
1.00E+02

NA
1.00E+04
2.00E+03

NA
NA

1.00E»04

Is Max>
Class II?

No

No
No
No
No
No
-•
No
No
-•
--

No

COPC?

No
No
No
No
No
No
No
No
No
No
No
No
No

Reason

<Tler 1
EN

<Tler 1
<Tter1
<Tler 1

EN
<Tter1

EN
<Tler 1
<Tler 1

EN
EN

<Tler1

Short-Term Exposure Screen

100 Times TACO
Class II

Qroundwater
Criteria (ug/L)

2.00E+05
NA

350E+05
1 .OOE+05
650E»04
5.00E+OS
1.00Et04

NA
1.00E+06
200Et05

NA
NA

1.00E+06

Is Average>
IWCIass II?

No

No

No

No
No
No

No
No

No

II
UJ

GROUNDWATER WELL BY WELL screen.xls\DW-SETT
December 29, 2000
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Table
Comparison ol Groundwaler Data to TACO Tlor I Screening Criteria

Area: RES
Wtll. DW-WRIQ

ENSR Inlernallonal
Page 34 ol 34

Constituent

Barium
Cadmium
f̂llcUifli

Cobalt
Copper
della-BHC
Fluoraniheno
Iron
Lead
Magnesium
Manganese
Nickel
Potassium
Sodium
Total TCDD-TEO
Zinc

Summary Slallallca

Number o(
Samples

1
1
1
1
1
1
I
1
1
t
I
1
1
1
1
I

Number
ol Delecle

Average
(ug/L)

1 30E+02
100E.OO
1.50E405
410E.OO
1.IOE.OO
400E-03
360E-OI
I90E403
150E.01
380E404
1 tOE«03
530E401
5.70E.03
290E404
2 58E-06
950E402

Maximum
(MAX)

Detection
(ug/L)

1.30E»02
1 .006*00
1.50E405
4 IOE.OO
1 10E*00
4.00E-03
360E-OI
190E+03
1 50E.OI
380E404
1 IOE.03
530E.01
5.70E403
2.90E404
2.58EOS
050E.02

COPC Selection • Chronic Eipoeure Screen

la
Constituent
an Eaaenllal

Nulrlenl
(EN)7

No
No
Yes
No
No
No
No
Yes
No
Yes
No
No
Yes
Yes
No
No

Background
(BK)

Concentration
(u|A>

617Et02
NO

4 27E.05
I.MEtOI

ND
125E02

ND
220E404

NO
9.23Et04
1 75E403
I 30E<02
123E*05
1.30E.05
S02E-07

ND

IcMaoBK?

No

No
No

No

No

No
No
No
No
No
Yes

Pan
ENJBK7

Yes
No
Yes
Yes
No
Yes
No
Yes
No
Yes
Yes
Yes
Ye«
Yes
No
No

TACO CUM II
Qroundwiter
Criteria (ugO.)

200E.03
SOOE«Ot

NA
1.00E403
6.50E+02
150E-OI
I.40E.03
500E.03
1.00E»02

NA
100E»04
200E.03

NA
NA

300E05
IOOE.04

liMao
Clau II?

No
No

No
No
No
No
No
No

No
No

No
No

COPC?

No
No
No
No
No
No
No
No
No
No
No
No
No
NO
No
No

Reaaon

< Tier 1
<Tler 1

EN
<Tler 1
<Tier 1
<Tler t
<Tler 1

EN
<Tler t

EN
<Tler 1
<Tier t

EN
EN

<Tier t
<Tler 1

Short-Term Exposure Screen

100 Times TACO
Claaa II

Qroundwater
Criteria (ug/L)

200E*05
5.00E.03

NA
I.OOEtOS
650E«04
I.SOEfOI
140E.05
500E»05
1.00Et04

NA
1 0OE<06
2.00E405

NA
NA

300E-03
t.OOEiOe

la Average>
100'Claea II?

No
No

No
No
No
No
No
No

No
No

No
No

I
I

OJ
co

GROl \TER WELL BY WELL screen.xls\DW-WRIG T
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COPC SELECTION FOR SURFACE WATER AND FISH TISSUE
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Sauget Area 1
HHRA-EE/CA and RI/FS 9MJJ.-}.<tUhfrm

APPENDIX I
COPC SELECTION FOR SURFACE WATER AND FISH TISSUE

This appendix presents the screening tables for identifying COPCs for surface water and fish tissue.

Surface Water

COPCs are identified for surface water using the "Groundwater and Surface Water Standards"
presented in Appendix C Table C-4. The screening Table 1-1 presents:

• The frequency of detection and the arithmetic mean and maximum detected concentrations;

• An identification of essential nutrient status and comparison to background, as presented in
Appendix D;

• Comparison to the TACO Tier 1 screening values; and

• An identification of whether or not a constituent is selected as a COPC and the reason why or
why not.

The information in the last column of the table pertains to the short-term risk assessment, and will be
discussed in Section 7.0 of the text.

The screening results are summarized in Section 3.3.4 of the text.

Fish Tissue

COPCs are identified for fish tissue using the "Fish Tissue Standards" presented in Appendix C Table
C-6. Table I-2 presents the background calculation for fish tissue based on four composite fish tissue
samples collected from two reference areas. The COPC selection for fish tissue was conducted on a
sample-by-sample basis. The screening Table I-3 presents:

• The fish tissue concentration;

• Comparison to background;

• Comparison to the USEPA Region 3 Risk-Based Concentrations for fish tissue; and

• An identification of whether or not a constituent is selected as a COPC and the reason why or
why not.

The screening results are summarized in Section 3.3.5 of the text.

'•2 December 29. 2000
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TAtll.FI-1
COMPARISON OF SURI ACf WATER OAT A TO TACO TIER I STANDARDS
CnriiK SEGMEN1 l: AND MORROW I'll LAKE
SAUGET AREA I KE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMEN1

LNSR Inleriialional
Page 1 of 3

Condiment
Total 2.3.8.7-TCDD TEO

Acetone
alpha-DHC

Aluminum
Arsenic
Barium
Benzene

bela-BHC
Calcium
Chromium

Cobalt
Copper
della-BHC
DteWfln
Endosullan 1

Endosullan sullale
Endrln
Endrln aldehyde
Endrin kelone

Huoranlhene
gamma-BHC (l.mdano)
Heplachlor
Hoplachlor cpoxkJo

Iron

Lead
Magnesium

Manganese
Molybdenum

Nfciiei
Phenanliuene
Potassium
Sodium
Vanadium

Zinc

Summary Statistics

Number ol
Samples
Analyzed

e
e
6
6
6
6
0
6
6
6
6
6
0
a
6
e
6
e
e
6

6

6
8

e
6
c
0
6
6
6
6
6
8
6

Number
ol
Delects

e
3
2__

5
6
i
3
6
1
t

"a
2
1
2
i
1

2
j
i
2

3

2

6

5

6

0
3

6
1

6

0
4

6

Frequency
ol Detection

100%

50%
33%

100%

83%
100%

17%
50%

100%

17%
17%

100%

33%
17%
33%
17%

17%

33%
17%

17%

33%

50%
33%

100%
83%

100%

100%

50%

100%
17%

100%
100%
67%

100%

Average (ug/L)

2.68E-06
150E-.01
735E-04

9.17E+02
B.OOE-tOO
1.44E402
783E-01
1.04E-02
5.B2E+04

4.10E400
1 50E400
5.23EtOO

1.17E-03
100E-03

1.S5E-03

3.20E-03
9.50E-04

2.40E-03
270E-03
700E-01
310E-03

2.57E-03
930E-04
228E403

555E400
305E+04

387E402
343E400
1.28E401

740E-bl
8.58E+03
2.18E+04
7.18E400
349E.01

Maximum
(MAX)

Detection
<ug/L)

9.01E-06
1.60E401

1.00E-03
3.40E+03
I.50E40I

3.20E402
1.70E400
2.00E-02
8.90E404

410E+00
1.50E400
120E-.OI

2.20E-03
1.00E-03

2.40E-03
3.20E-03
9.50E-04

320E-03
270E-03
7 OOE 01
3 BOE-03
290E-03
96uE-04

870E»03
2.00E401
3.30E*04

170E403
400E400
2.10E401
7 OOE 01
7.60E403
240E404
140E.01

750E401

COPC Selection - Chronic Exposure Screen

Is Constituent
an Essential

Nutrient (EN)?

No
No
No
No
No
No
No

No

Yes
No
No
No
No
No
No
No
No
No
No
No
No

""" No

No
Yes
No
Yes
No
No
No
No
Yes
Yes
No
No

Background (BK)
Concentration

(UOA)

2.67E-05
5.03E401

3 10E-03
2.65E404
2.92E40I
7.1 BE 402

NO
2.15E-02

1.17E405
3.08E401

1 14E401
2.48E401
1.2SE-02

5.70E-03
1.40E-02

9 27E-03
588E-03
523E-02
157E-02

NO
1 05f -02
700E-03
1 19E-02
328E404

5 15E401
535Et04

3 95E403
1 07E401
348E+OI

ND
1 70E404
380E404

B.48E401
1 53E»02

IS MAX>BK?

No
No
No
No
No
No

No
No
No
No
No
No
No
No
No
No
No
No

NO

No
No

No
NO

No

No
No

No

No
No
No

No

Pass
EN/BK?

Yes
Yes
Yes
Yes
Yes
Yes
No
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
No
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
No
Yes
Yes
Yes
Yes

TACO Class II
Groundwater
Criteria (uo/L)

3.00E-05
7.00E402
150E-01
3.60E404
2 OOE f 02
200E403
250E401
1 50E-01

NA
1.00E403
1.00E403
650E.02

1.50E-01
t.OOE-01
2.10E402
2.10E+02

1.00E401
100E401
1.00E401

V40E403
1 OOE400
200E400
1.00E400
500E403
1.00E402

NA
1.00E404

1 80E402
200E403
1.05E404

NA
NA

490E+01

1.00E404

lsMax>
Class II?

No
No
No

No

No
No

No
No

No

No

No
No
No

No

No
No"
No
No
No
No
No
No
No
Yes
No
No
No
No
No
No
No
No

No

No

COPC?

No
No
No
No

No
No"

No
No

No

No

No

No

No

No

No
No
No
No
No
No
No
No
No

No
No
No"

No
No

No ""

No
No
No
No
No

Reason

<Tier i
<Tler 1
<Tlei 1
<Tier 1

<Tler 1
<Tler 1
<Tier i
<Tier 1

EN
<Trer1

<ller 1
<Tler 1
<Tler1
<Tier 1
<7let1

<Tler 1
<Tler 1
<Tler 1
<Tler 1
<Tier 1

<Tiei 1
<Tier 1
<Tler 1

EN
<Tler 1

EN
<Tier 1
<Tier 1
<Tler 1

cTler 1
EN

EN
<tler 1
<Tier 1

Short-Term Exposure Screen

100 Times TACO
Class II

Oroundwaler
Criteria (ugfl.)

3 OOE-03
7.00E404
1.50E40I
3.80E406
200E404
2 OOE405
2.50E403
1.50E401

NA

1.00E+05
100E405
6.50E.04

1.50E+OI

1.00E401
2.10E404
2.10E+04

1 OOE403

1 OOE403
1 OOE403
1 40E405
1 OOE 4 02

200E402
1 OOE402
5.00E405
1 OOE 4 04

NA

100E406
1 BOE404
200E405
I05E406

NA

NA
4 90E+03

1. OOE 406

Is Average>
100'Classll?

No
No
No
No
No
No
No
No

No
No
No
NO

No
No
No

No
No
No
No
No

No

No

No
No

No
No

No

No

No

No

I
ui
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TABLE 1-2
FISH FILLET - BACKGROUND
SAUGET AREA 1 EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

ENSR International
Page 2 of 3

Constituent
4,4'-DDE
bis(2-Ethylhexyl)phthalate
Chromium
Copper
Heptachlor
Mercury
Pentachlorophenol
Selenium
Total 2,3,7,8-TCDD TEQ
Zinc

White Grapple Reference Samples (mg/kg)
WC REF1 COMP 1

1 .20E-03
8.40E-02
2.10E-01 (b)
3.20E-01
1 .30E-03
3.70E-02

(c)
2.10E-01 (b)
6.50E-07
7.10E+00

WC REF1 COMP 2
8.00E-04
1.00E-01
2.10E-01
2.30E-01
1.10E-03
5.20E-02

(c)
2.25E-01 (b)
1.34E-06
7.00E+00

WC REF2 COMP 1
(c)

9.50E-02
2.50E-01 (b)

(c)
1 .80E-03
5.20E-02
3.80E-03
7.30E-01
8.12E-07
6.40E+00

WC REF2 COMP 2
(c)

1.40E-01
2.25E-01 (b)
2.10E-01
7.00E-04 (b)
4.10E-02

(c)
2.25E-01 (b)
5.36E-07
5.40E+00

White Grapple Background
Concentrations (mg/kg) (a)

2.00E-03
2.10E-01
4.48E-01
5.07E-01
2.45E-03
9.10E-02
7.60E-03
6.95E-01
1 .67E-06
1.30E+01

Notes:
(a) • Background as defined in the Human Health Risk Assessment Workplan for Sauget Area 1 is two times the average

concentration in the background or reference samples.
(b) - One-half the detection limit.
(c) - One-half the detection limit is greater than the maximum detected concentration and therefore is not used in the calculation (U.S. EPA, 1989).

December 29, 2000
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TABLE 1-3
COMPARISON OF FISH FILLET DATA TO REGION
SAUGET AREA 1 EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

ENSR International
Page 3 of 3

RBCS FOR FISH TISSUE

Sample Number (e,f)

WB BP FILLET 2

WC BP COMP 1

WC BP COMP 2

WC BP COMP 3

Constituent

4,4'-DDE
Gamma Chlordane
Arsenic
Copper
Di-n-butylphlhalate
Total 2,3,7,8-TCDDTEQ
Zinc
bis(2-Ethylhexyl)phthalate
Chromium
Copper
Total 2,3.7,8-TCDD TEQ
Zinc
Total 2,3,7.8-TCDD TEQ
bis(2-Ethylhexyl)phthalate
Mercury
Zinc

Concentration
(mg/kg)

9.20E-03
4.70E-03
4.50E-01
2.50E-01
2.70E-02
2.40E-05
7.90E+00
1.30E-01
2.20E-01
5.70E-01
9.52E-07
7.10E+00
6.93E-07
1.00E-01
2.70E-02
9.20E+00

Qualifier

J
J
J
J
J

J
J
J
J

J

J
J
J

Background
(mg/kg)

ND
ND
ND

5.07E-01
ND

1.67E-06
1.30E+01
2.10E-01
4.48E-01
5.07E-01
1 .67E-06
1.30E+01
1.67E-06
2.10E-01
9.10E-02
1.30E+01

Is Concentration
> Background?

--

No

Yes
No
No
No
Yes
No
No
No
No
No
No

RBC (a)
(mg/kg)

9.28E-03
9.01 E-03 (d)
2.10E-03
5.41E+01
1 .35E+02
2.50E-05 (g)
4.06E+02
2.25E-01
2.03E+03 (b)
5.41E+01
2.50E-05 (g)
4.06E+02
2.50E-05 (g)
2.25E-01
1.35E-01 (c)

4.06E+02

Is Concentration
>RBC?

No
No
Yes
No
No
No
No
No
No
No
No
No*
No
No
No
No

COPC?

No
No

Yes
No
No
No
No
No
No
No
No
No
No
No
No
No

Reason

<RBC
<RBC
>RBC

<BK/RBC
<RBC
<RBC

<BK/RBC
<BK/RBC
<BK/RBC

<RBC
<BK/RBC
<BK/RBC
<BK/RBC
<BK/RBC
<BK/RBC
<BK/RBC

I
Ul

Notes:
COPC - Constituent of Potential Concern.
RBC - Risk-Based Concentration.
WB - White Bass (There was insufficient white crappie sample to submit for all constituent analyses; therefore, white bass fillet samples were submitted for pesticide (8151A) and

herbicide (8081A) analyses only.)
WC - White Crappie.
(a) - USEPA Region III Risk-Based Concentration (RBC) Table, October 5, 2000. Value for fish tissue.
(b) - Value for Chromium III.
(c) - Value for Methyl Mercury.
(d) - Value for Chlordane.
(e) - Sample "WB BP Fillet 1" was non-detect for all constituents.
(I) - All samples were collected from Borrow Pit Lake.
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Sauget Area 1

HHRA-EE/CA and RI/FS Sau3.-i.vSJi.u5m

APPENDIX J

EVALUATION OF AMBIENT AIR MONITORING DATA

This appendix presents the upwind and downwind ambient air monitoring data collected at Fill Areas
G, H, I and L to determine the tendency of site constituents to enter the atmosphere and local wind
patterns. At Fill Area G, air samples were collected at two upwind and two downwind locations. At Fill
Areas H, I, and L, air samples were collected at one upwind and two downwind locations. Figure 3-7

identifies the ambient air sampling locations.

Air samples were analyzed for VOCs, SVOCs, PCBs, dioxins, and metals. Table J-1 presents the
upwind or background air concentrations for each fill area. Tables J-2 through J-5 present the
comparison of each downwind sample concentration to upwind concentrations and to the PRGs for
ambient air (USEPA, 1999a) for Fill Areas G, H, I, and L, respectively. Comparisons are made on a
sample-by-sample basis.

The results of the screening are discussed in Section 3.3.6 of the report. The short-term screen
presented in Table J-6 is discussed in Section 7.0 of the report.

J-2 December 29. 2000
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TABLE J-1
UPWIND (BACKGROUND) AIR CONCENTRATIONS
SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

ENSR International
Page 1 of 6

Fill Area
Location

Sample (a)
Constituent

1,1,1-Trichloroethane
1,1-Dichloroethene
2-Butanone
4-Methyl-2-pentanone
Acetone
Ethylbenzene
Isopropylbenzene
m&p-Xylene
Methylene chloride
n-Butylbenzene
o-Xylene
p-lsopropyltoluene
s-Butylbenzene
Styrene
t-Butylbenzene
Tetrachloroethene
Toluene
Trichloroethene

G
UP#1

AIR-V-9
ug/m3

ND
ND
ND
ND
ND

2.7926
ND

4.2553
152.9255

ND
3.4575

ND
ND
ND
ND
ND
ND
ND

UP#2
AIR-V-10
ug/m3

ND
ND
ND
ND
ND

1 .7878
1 .6687
2.503

ND
ND

2.1454
ND
ND
ND
ND
ND
ND
ND

Maximum
ug/m3

ND
ND
ND
ND
ND

2.7926
1.6687
4.2553

152.9255
ND

3.4575
ND
ND
ND
ND
ND
ND
ND

H
UP#1

AIR-V-6
ug/m3

ND
32.5733

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

1
UP#1

AIR-V-3
ug/m3

ND
ND

24.0175
ND

283.8428
ND

1.4192
1.4192

300.2183
ND
ND
ND
ND
ND
ND
ND
ND

4.8035

L
UP#1

AIR-V-13
ug/m3

ND
ND
ND
ND
ND

1 .3086
ND

1 .3086
ND
ND

1.3086
ND
ND
ND
ND
ND
ND
ND

Notes:
(a) - Sum of tube 1 and tube 2. One-half the detection limit was used for constituents reported as "Not Detected" if constituent

was detected in one tube and not the other. If one-half the detection limit was greater than the detected concentration for a
constituent, that detection limit was not used, in accordance with Risk Assessment Guidance for Superf und. (USEPA, 1 989).

I
Ul
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TABLE J-2
FILL AREA G DOWNWIND AIR CONCENTRATIONS
COMPARISON TO BACKGROUND AND SCREENING CRITERIA
SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

ENSR International
Page 2 of 6

Location
Sample (a)

Constituent

2-Butanone
4-Methyl-2-pentanone
Acetone
Ethylbenzene
Isopropylbenzene
m&p-Xylene
Methylene chloride
n-Butylbenzene
o-Xylene
p-lsopropyltoluene
Styrene
t-Butylbenzene
Tetrachloroethene
Toluene

Comparison Values
Maximum
Upwind
ug/m3

ND
ND
ND

2.79
1.67
4.26

152.93
ND
3.46
ND
ND
ND
ND
ND

PRG (b)
ug/m3

1000
83
370
1100
400
730
4.1
36.5
730
730
1100
36.5
3.3
400

Downwind Location #1 (DW#1) Screen
DW#1

AIR-V-7
ug/m3

16.81
106.19
761.06
17.70
22.12
19.47
72.57
ND

17.70
8.85
20.35
9.38
2.92

166.81

Is DW #1
Cono

Upwind?

ND
ND
ND
Yes
Yes
Yes
No
ND
Yes
ND
ND
ND
ND
ND

Is DW #1
Cono
PRG?

No
Yes
Yes
No
No
No
Yes
ND
No
No
No
No
No
No

DW#1
COPC?

No, <PRG
Yes, >PRG/BK
Yes, >PRG/BK

No, <PRG
No, <PRG
No, <PRG
No, <BK
No.ND

No, <PRG
No, <PRG
No, <PRG
No, <PRG
No, <PRG
No. <PRG

Downwind Location #2 (DW#2) Screen
DW#2

AIR-V-8
ug/m3

ND
ND
ND
1.45
ND
3.02

2424.43
1.45
2.90
ND
ND
ND
ND
ND

Is DW #2
Cono

Upwind?

ND
ND
ND
No
ND
No
Yes
ND
No
ND
ND
ND
ND
ND

Is DW #2
Cono
PRG?

ND
ND
ND
No
ND
No
Yes
No
No
ND
ND
ND
ND
ND

DW#2
COPC?

No, ND
No, ND
No, ND

No, <PRG/BK
No, ND

No, <PRG/BK
Yes, >PRG/BK

No, <PRG
No, <PRG/BK

No, ND
No.ND
No, ND
No.ND
No, ND

Waste Area
G COPC?

No
Yes
Yes
No
No
No
Yes
No
No
No
No
No
No
No

Notes:
COPC - Constituent of Potential Concern.
ND - Not Detected.
PRG - USEPA Region IX Preliminary Remediation Goal Table, October 1 , 1999. See Table x for full references.
(a) - Sum of tube 1 and tube 2. One-half the detection limit was used for constituents reported as "Not Detected" if constituent

was detected in one tube and not the other. If one-half the detection limit was greater than the detected concentration for a
constituent, that detection limit was not used, in accordance with Risk Assessment Guidance for Superfund. (USEPA, 1989).

(b) - See Appendix C Table C-5 for references.
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TABLE J-3
FILL AREA H DOWNWIND AIR CONCENTRATIONS
COMPARISON TO BACKGROUND AND SCREENING CRITERIA
SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

ENSR International
Page 3 of 6

Location
Sample (a)

Constituent

1,1,1-Trichloroethane
1,1-Dichloroethene
2-Butanone
Acetone
Ethylbenzene
Isopropylbenzene
m&p-Xylene
Methylene chloride
o-Xylene
s-Butylbenzene
t-Butylbenzene
Tetrachloroethene
Trichloroethene

Comparison Values
Maximum
Upwind
ug/m3

ND
32.57
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

PRG (b)
ug/m3

1000
0.038
1000
370
1100
400
730
4.1
730
36.5
36.5
3.3
1.1

Downwind Location #1 (DW#1) Screen
DW#1

AIR-V-5
ug/m3

11.87
27.47

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Is DW #1
Cono

Upwind?

ND
No
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Is DW #1
Cono
PRG?

No
Yes
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

own
COPC?

No, <PRG
No, <BK
No.ND
No, ND
No, ND
No, ND
No.ND
No.ND
No, ND
No, ND
No, ND
No, ND
No, ND

Downwind Location #2 (DW#2) Screen
DW#2

AIR-V-4
ug/m3

ND
ND

24.68
24.03
1.82
2.34
2.21
14.29
2.73
2.21
0.71
0.91
6.69

Is DW #2
Cono

Upwind?

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Is DW #2
Cono
PRG?

ND
ND
No
No
No
No
No
Yes
No
No
No
No
Yes

DW#2
COPC?

No, ND
No, ND

No, <PRG
No, <PRG
No, <PRG
No, <PRG
No, <PRG

Yes, >PRG/BK
No. <PRG
No, <PRG
No, <PRG
No, <PRG

Yes, >PRG/BK

Waste Area
H COPC?

No
No
No
No
No
No
No
Yes
No
No
No
No
Yes

Notes:
COPC - Constituent of Potential Concern.
ND - Not Detected.
PRG - USEPA Region IX Preliminary Remediation Goal Table, October 1 , 1999. See Table x for full references.
(a) - Sum of tube 1 and tube 2. One-half the detection limit was used for constituents reported as "Not Detected" if constituent

was detected in one tube and not the other. If one-half the detection limit was greater than the detected concentration for a
constituent, that detection limit was not used, in accordance with Risk Assessment Guidance for Superfund. (USEPA, 1989).

(b) - See Appendix C Table C-5 for references.

I
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TABLE J-4
FILL AREA I DOWNWIND AIR CONCENTRATIONS
COMPARISON TO BACKGROUND AND SCREENING CRITERIA
SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

ENSR International
Page 4 of 6

Location
Sample (a)

Constituent

Ethylbenzene
Methylene chloride

Comparison Values
Maximum
Upwind
ug/m3

ND
300.22

PRG (b)
ug/m3

1100
4.1

Downwind Location #1 (DW#1) Screen
DW#1

AIR-V-2
ug/m3

ND
2100.15

Is DW #1
Cono

Upwind?

ND
Yes

Is DW #1
Cono
PRG?

ND
Yes

DW#1
COPC?

No, ND
Yes, >PRG/BK

Downwind Location #2 (DW#2) Screen
DW#2

AIR-V-1
ug/m3

1.69
18.87

Is DW #2
Cono

Upwind?

ND
No

Is DW #2
Cono
PRQ?

No
Yes

DW#2
COPC?

No, <PRG
No, <BK

Waste Area
I COPC?

No
Yes

Notes:
COPC - Constituent of Potential Concern.
ND - Not Detected.
PRG - USEPA Region IX Preliminary Remediation Goal Table, October 1 , 1999. See Table x for full references,
(a) - Sum of tube 1 and tube 2. One-half the detection limit was used for constituents reported as "Not Detected" if constituent

was detected in one tube and not the other. If one-half the detection limit was greater than the detected concentration for a
constituent, that detection limit was not used, in accordance with Risk Assessment Guidance for Superfund. (USEPA, 1989).

(b) - See Appendix C Table C-5 for references.

I
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TABLE J-5
FILL AREA L DOWNWIND AIR CONCENTRATIONS
COMPARISON TO BACKGROUND AND SCREENING CRITERIA
SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

ENSR International
Page 5 of 6

Location
Sample (a)

Constituent

2-Butanone
m&p-Xylene
Methylene chloride
o-Xylene

Comparison Values
Maximum
Upwind
ug/m3

ND
1.31
ND
1.31

PRG (b)
ug/m3

1000
730
4.1
730

Downwind Location #1 (DW#1 ) Screen
DW#1

AIR-V-11
ug/m3

ND
0.58

893.84
ND

Is DW #1
Cono

Upwind?

ND
No
ND
ND

Is DW #1
Cono
PRG?

ND
No
Yes
ND

DW#1
COPC?

No, ND
No, <PRG/BK

Yes, >PRG
No, ND |

Downwind Location #2 (DW#2) Screen
DW#2

AIR-V-12
ug/m3

30.53
ND
ND

L1-83

Is DW #2
Cono

LUpwind?

ND
ND
ND
Yes

Is DW #2
Cono
PRG?

No
ND
ND
No

DW#2
COPC?

No, <PRG
No, ND
No, ND

No, <PRG

Waste Area
L COPC?

No
No
Yes
No

Notes:
COPC - Constituent of Potential Concern.
ND - Not Detected.
PRG - USEPA Region IX Preliminary Remediation Goal Table, October 1 , 1999. See Table x for full references,
(a) - Sum of tube 1 and tube 2. One-half the detection limit was used for constituents reported as "Not Detected" if constituent

was detected in one tube and not the other. If one-half the detection limit was greater than the detected concentration for a
constituent, that detection limit was not used, in accordance with Risk Assessment Guidance for Superfund. (USEPA, 1989).

(b) - See Appendix C Table C-5 for references.
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TABLE J-6
FILL AREA AVERAGE DOWNWIND AIR CONCENTRATIONS
SHORT-TERM EXPOSURE EVALUATION
SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

ENSR International
Page 6 of 6

Constituent
1,1,1 -Trichloroethane
1,1-Dichloroethene
2-Butanone
4-Methyl-2-pentanone
Acetone
Ethylbenzene
Isopropylbenzene
m&p-Xylene
Methylene chloride
n-Butylbenzene
o-Xylene
p-lsopropyltoluene
s-Butylbenzene
Styrene
t-Butylbenzene
Tetrachloroethene
Toluene
Trichloroethene

100 Times
PRG (a)
100000

3.8
100000
8300
37000
110000
40000
73000
410

3650
73000
73000
3650

110000
3650
330

40000
110

G

Avg
(ug/m3)

ND
ND

16.81
53.10

380.53
6.38
11.06
5.62

624.25
1.45
5.15
4.42
ND

10.18
4.69
2.92
83.41
ND

IS

Avg>100
PRG?

--
--

No
No
No
No
No
No
Yes
No
No
No
--

No
No
No
No
--

H

Avg
(ug/m3)

5.93
13.74
24.68
ND

24.03
1.82
2.34
2.21
7.14
ND
2.73
ND

2.21
ND
0.71
0.91
ND
3.34

IS

Avg>100
PRG?

No
Yes
No
--

No
No
No
No
No
--

No
--

No
--
No
No
~

No

Avg
(ug/m3)

ND
ND
ND
ND
ND
1.69
ND
ND

529.75
ND
ND
ND
ND
ND
ND
ND
ND
ND

IS

Avg>100
PRG?
-
--
--
--
-

No
--
-

Yes
--
--
--
--
--
--
--
--
--

L

Avg
(ug/m3)

ND
ND

30.53
ND
ND
ND
ND
0.58

446.92
ND
1.83
ND
ND
ND
ND
ND
ND
ND

IS

Avg>100
PRG?

--
--

No
--
-
-
--
No
Yes

--
No
-
--
--
--
--
--
--

Notes:
ND - Not Detected.
PRG - USEPA Region IX Preliminary Remediation Goal Table, October 1, 1999. See Appendix C Table C-5 for full references.
(a) - See Appendix C Table C-5 for references.
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Sauget Area 1

HHRA-EE/CA and RI/FS

APPENDIX K

CALCULATION OF INDOOR AIR VOC CONCENTRATIONS FROM GROUNDWATER

For the groundwater-to-indoor air pathway, indoor air exposure point concentrations were predicted
using the Johnson and Ettinger model (1991). The Johnson and Ettinger model considers both
diffusion of compounds migrating from the subsurface and convection, which is driven by the pressure
difference between the subsurface and the building. Equations and parameters required for the
implementation of this model are provided in Johnson and Ettinger (1991) and in User's Guide for the
Johnson and Ettinger (1991) Model (US EPA, 1997). The spreadsheet "GWSCREEN.XLS", available
from the USEPA for implementation of the Johnson and Ettinger (1991) model was used in this risk
assessment.

With the exceptions discussed below, parameters used in the model were the default parameters
provided by USEPA (USEPA, 1997). Major assumptions used in modeling indoor air for the site are
listed below:

• Of the 12 Soil Conservation Service (SCS) soil classifications available for use in the USEPA
spreadsheet, silt loam was selected as most representative of site conditions.

• Depth below grade to bottom of enclosed space floor was selected to be 15 cm.

• The IEPA (1998) default for soil dry bulk density of 1.5 g/cm3 was used.

• Depth below grade to water table varies from 14.5 ft below ground surface (bgs) to 17.7 ft bgs
across the four fill areas of interest in this risk assessment (Fill Areas G, H, I, and L).

Modeling assumptions, inputs, and results are presented in the attached modeling printouts.

The modeling printouts are presented in the following order (identifiers for each run of the model are
presented in the lower right hand corner of each page):

RME INDOOR AIR CONCENTRATIONS

• Fill Area G, EE-05:
Benzene
Chlorobenzene
Naphthalene

• Fill Area G, EEG-107:
4-Methyl-2-pentanone
Benzene
Chlorobenzene
Naphthalene

K-2 December 29. 2000
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Sauget Area 1

HHRA-EE/CA and RI/FS

Tetrachloroethene
Toluene
Trichloroethene
Vinyl Chloride

• Fill Area H, EE-01:
1 ,1 ,2,2-Tetrachloroethene
Benzene
Chlorobenzene
Ethylbenzene
Naphthalene

. Fill Area H, EE-02:
Benzene
Chlorobenzene
Chloroform
Naphthalene
Trichloroethene

• FillAreal,AA-l-S1:
Benzene
Chlorobenzene
Vinyl Chloride

• Fill Area I, AA-I-S2:
Benzene
Chlorobenzene
Trichloroethene
Vinyl Chloride

• Fill Area I, EE-12:
Benzene
Chlorobenzene

• Fill Area I, EE-14:
Benzene
Chlorobenzene

• Fill Area L, EEG-1 09:
Benzene
Chloroform

K-3 December 29, 2000
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Sauget Area 1

HHRA-EE/CA and RI/FS

MLE INDOOR AIR CONCENTRATIONS

• Fill Area G:
4-Methyl-2-Pentanone
Benzene
Chlorobenzene
Naphthalene
Tetrachloroethene
Toluene

Trichloroethene
Vinyl Chloride

• Fill Area H:

1,1,2,2-Tetrachloroethene
Benzene
Chlorobenzene
Chloroform
Ethylbenzene
Naphthalene
Trichloroethene

• Fill Area I:
Benzene
Chlorobenzene
Trichloroethene
Vinyl Chloride

• Fill Area L:

Benzene
Chloroform

REFERENCES:

Johnson, P.C. and R.A. Ettinger. 1991. Heuristic Model for Predicting the Intrusion Rate of
Contaminant Vapors into Buildings. Environmental Science and Technology. 25:1445-1452.

USEPA. 1997. User's Guide for the Johnson and Ettinger (1991) Model for Subsurface Vapor
Intrusion into Buildings. U.S. Environmental Protection Agency Office of Emergency and

Remedial Response. Toxics Integration Branch. Washington, D.C.
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DATA ENTRY SHEET

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter "X" in "YES" box)

YES

OR
CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION
(enter "X" in "YES" box and initial groundwater cone, below)

ENTER

Chemical
CAS No.

(numbers only,
no dashes)

YES

ENTER

Initial
groundwater

cone.,

(ng/D Chemical

71432 110 Benzene |

ENTER

Depth
below grade
to bottom

of enclosed
space floor,

If
(15 or 200 cm)

ENTER

Depth
below grade

to water table,
LWT

(cm)

ENTER

scs
soil type

directly above

water table

ENTER

Average
soil/

groundwater
temperature,

Ts

15 540 1 SIL 1 10

ENTER
Vadose zone

SCS
soil type

ENTER
User-defined
vadose zone

soil vapor
(used to estimate OR permeability,

soil vapor

permeabJity)
kv

(cm2)

SIL

ENTER
Vadose zone

soil dry
bulk density,

P,V

(g/cm3)

ENTER
Vadose zone

soil total
porosity.

nv

(unitless)

ENTER
Vadose zone

soil water-filled
porosity,

ew
v

(cm3/cm3)

1.5 1 0.43 | 0.3

ENTER ENTER ENTER
Target Target hazard Averaging
risk for quotient for time for

carcinogens, noncarcinogens, carcinogens.
TR THQ ATC

(unitless) (unitless) (yrs)

ENTER
Averaging

time for
noncarcinogens.

ATNC

(yrs)

ENTER

Exposure
duration,

ED

(y«)

ENTER

Exposure
frequency,

EF
(days/vr)

1 .OE-06 | 1

Used to calculate risk-based
qroundwater concentration.

70 25 25 250 |

EE-05\Benzene.xls\DATENTER
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INTERMEDIATE CALCULATIONS SHEET

I
<T\

Vadose yadosezone Vadosezone
Source-
building

separation.

L,
(cm)

1 526

Bldg.
ventilation

rate.

Q|).,HOnB

(cm'/s)

1 5.63E+04

Diffusion
path

length.

U
(cm)

zone soil
air-filled
porosity,

C
(cm'/cm3)

| 0130 |

Area of
enclosed

space
below
grade,

A0

(cm2)

I 9.24E+05 I

Convection
path

length.

L,,
(cm)

effective
total fluid
saturation.

S10

(cnV/cnv1)

0.642

Crack-
to-total
area
ratio,

n
(unltless)

4.16E-04

Source
vapor
cone..

C,o.,c.

(ng/m3)

soil
Intrinsic

permeability.

k,
(cm')

| 1.67E-09

Crack
depth
below
grade.

^Cfock

(cm)

1 15

Crack
radius.

roocl<

(cm)

Vadose zone
soil

relative air
permeability.

k,n
(cm2)

I 0.519

Enthalpy of
vaporization at

ave groundwater
temperature,

AIU
(cal/mol)

1 8,122

Average
vapor

flow rate
Into bldg..

0,0,

(cnrVVs)

Vadose zone
soil

effective vapor
permeability.

KV

(cm2)

I 8.65E-10

Henry's law
constant at

ave. groundwater
temperature,

H,s
(alm-rrvVmol)

I 2.69E-03

Crack
effective
diffusion

coefficient.
Du,ocl<

(cm3/s)

Thickness of
capillary

zone.

L,,

(cm)

I 6818 |

Henry's law
constant at

ave. groundwater
temperature,

H',s
(unltless)

I 1.16E-01 |

Area of
crack.

AOOCU

(cm2)

Total
porosity In
capillary

zone,

f\,
(crrvVcrrv1)

0.43 |

Vapor
viscosity at

ave. soil
temperature.

Mis

(g/cm-s)

1.75E-04 |

Exponent of
equivalent
foundation

Peclet
number.
exp(Pe')

(unilless)

Alr-fllled
porosity In
capillary

zone.

Ou.c,

(cnrVcm'1)

0.050 |

Vadose zone
effective
diffusion

coefficient,

D°"v
(cm3/s)

5.42E-04 |

Infinite
source
Indoor

attenuation
coefficient.

(X

(unltless)

Water-filled
porosity In
capillary

zone.

<W,
(cnrVcm3)

0.380

Capillary
zone

effective
diffusion

coefficient.

D"'c,
(cm2/s)

4.03E-05

Infinite
source
bldg.
cone..

Cb'i'leJnn

Gig/m3)

Floor-
wall

seam
perimeter.

Xc«x_l<

(cm)

1 3,844 I

Total
overall

effective
diffusion

coefficient,

Defl,

(cm2/s)

1 2.07E-04 |

Unit
risk

factor.

URF
(iia/mY

Reference
cone..

RfC
(mg/m3)

1 525 1 15 I 1.27E+04 I 0.10 1 8.35E-01 1 5.42E-04 T 3.84E+02 I 1.43E+26 1 4.50E-06 | 5.74E-02 1 8.3E-06 | NA |

CE-OSBenzene.xW' 1CALCS



DATA ENTRY SHEET

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter "X'; in "YES" box)

YES

OR
J

CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION
(enter "X" in 'TES" box and initial groundwater cone, below)

YES X J

ENTER

Chemical
CAS No.

(numbers only,
no dashes)

ENTER
Initial

groundwoter
cone.,

Cw
(mq/L) Chemical

108907

ENTER
Depth

below grade
to bottom

of enclosed
space floor,

LF
(15 or 200 cm)

520

ENTER

Depth
below grade

to water table,

LWT
(cm)

Chlorobenzene |

ENTER

SCS
soil type

directly above

water table

ENTER

Average
soil/

groundwater
temperature,

Ts
(°c)

15 540 SIL 1 1C I

ENTER
Vadose zone

SCS
soil type

(used to estimate OR

soil vapor

permeability)

ENTER
User-defined
vodose zone
soil vapor

permeability,

k,
(cm2)

SIL 1 1

ENTER
Vadose zone

soil dry
bulk density,

rb
v

(q/cm3)

ENTER
Vadose zone

soil total
porosity,

nv

(unitless)

ENTER
Vadose zone

soil water-filled
porosity,

q.V

(cmVcm3)

1.5 | 0.43 1 0.3 |

ENTER
Target
risk for

carcinogens,
TR

(unitless)

ENTER ENTER
Target hazard Averaging
quotient for time for

noncaranogens, carcinogens,
THQ ATC

(unitless) (yrs)

ENTER
Averaging
time for

noncarcinogens,
ATwc
(yrs)

ENTER

Exposure
duration,

ED
(yrs)

ENTER

txposure
frequency,

EF
(davs/yr)

1.0E-06 1

Used to calculate risk-based
groundwater concentration.

70 25 | 25 I 250 1

EE-Q5\Chlorobenzene.xls\DATENTER
K-7



INTERMEDIATE CALCULATIONS SHEET

I
oo

Source -
buMmg

separation,

I.
(cm)

1 525

Bldq.
ventilation

rate,

<U,
(cmVs)

I 5.63EW

Diffusion
path

length,
U

(cm)

Vadose
zone soil
air-filled
porosity,

<UV

(cmVcm3)

1 0.130

Area of
enclosed

space
below
grade,

A,
(cm')

I 9.24Et05

Convection
path

length.

I,
(cm)

Vadose zone
effective
\otol fluid
saturation,

s,,
(cmVcm')

1 0.642 |

Crock-
to-tolol

orea
ratio,

h
(unitless)

1 4.16E-04 1

Source
vapor
cone.,
c«.

(mq/mj)

Vadose zone
soil

intrinsic
permeability,

ki
(cm')

1.67E-09 I

Crock
depth
below
grade,

2~t
(cm)

15 I

Crack
radius,
Ud

(cm)

Vadose zone
soil

lelolNe oil
permeability,

*,
(cm')

0.519

fntholpy of
vaporization at

ave. groundwoter
temperature,

OH..B
(col/mol)

9,803

Average
vapor

flow rate
into bldg.,

a*
(cmVs)

Vodose zone
sail

effective vapor
permeability,

k.
(cm!)

1 B.65E-IO 1

Henry's law
constant at

ave. groundwoter
temperature,

Hrs
(atm-mVmol)

1 1.54E-03 I

Crack
effective
diffusion

coeffkienl,
0«*

(cm'/s)

thickness of
capillary

zone,

U
(cm)

68.18

Henry's law
constant at

ove. groundwoter
temperature,

H'rs
(unitless)

6.65E-02

Area of
crack,
A™»
(cm!)

Total
porosity in
capillary

zone,

"a
(cmVcm3)

I 0.43

Vapor
viscosity at

ave. soil
temperature,

mis
(q/cm-s)

] I.75E-04

Exponent of
equivalent
foundation

Peclel
number,
exp(pe')

(unitless)

Air-filled
porosity in

capillary
zone,

<V«
(crn'/cm3)

1 0.050 I

Vadose zone
effective
diffusion

coefficient,

0",
(cmVs)

1 4.55E-04 I

Infinite
source
indoor

attenuation
coefficient,

a
(unitless)

Vfater-filled
porosity in
capillary

zone,

*.a

(cm'/cm3)

0.380

Capillary
zone

effective
diffusion

coefficient,

D"n
(cmVs)

4.66E-05

Infinite
source
bldg.

cone.,

CM*
(mq/mj)

floor-
wall

seam
perimeter,

U
(cm)

1 3,844 |

Total
overall

effective
diffusion

coefficient,

0",
(cmVs)

I 2.I3E-04 |

Unit
risk

factor,
URF

(mq/mV

Reference
cone.,
RIC

(mq/mj)

I 525 1 15 1 4.12Et04 | 0.10 | 8.35E-OI 1 4.55E-04 1 3.84E^02 1 I.3IE+3I 1 4.59E-06 I 1.89E-OI 1 H» | 2.0E-02 1

EE-05\Chlofobenzene.xls( ^CALCS



DATA ENTRY SHEET

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter "X" in "YES" box)

YES L
OR

J

CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION
(enter "X" in "YES" box and initial groundwoter cone, below)

ENTER

Chemical
CAS No.

(numbers only,
no dashes)

YES

ENTER
Initial

groundwater
cone.,

Cw
(mg/L)

x m

Chemical

91203

ENTER
Depth

below grade
to bottom

of enclosed
space floor,

LF
(15 or 200 cm)

390

ENTER

Death
below grade

to water table,
Lwr

(cm)

ENTER

SCS
soil type

Naphthalene |

ENTER

Average
soil/

aroundwoter
temperature,

directly above Ts

water table (°C)

15 540 SIL I 10 I

ENIER ENTER
Vadose zone User-defined

SCS vodose zone
soil type soi! vapor

(used to estimate OR permeability,
soil vapor k.

permeability) (cm2)

SIL 1

ENTER
Vadose zone

soil dry
bulk density,

rb
v

(g/crn3)

ENTER
Vcdose zone

soil total
porosity,

nv

(unitless)

ENTER
Vadose zone

soil water-filled
porosity,

q.V

(cmVcrr3)

1.5 0.43 j 0.3 |

ENTER
Target
risk for

carcinogens,
TR

(unitless)

ENTER ENTER
Target hazard Averaging
guotient for time for

noncorcmoaens, caranogens,
THQ ATC

(unitless) (yrs)

ENTER
Averaging
time for

noncarcinogens,
ATNC

(vrs)

ENTER

Exposure
duration,

ED
(yrs)

ENTER

Exposure
freguency.

EF
(days/yr)

1.0E-06 1

Used to calculate risk-based
groundwater concentration.

70 1 25 I 25 | 250

EE-05\Naphthalene.xls\DATENTER

K-9



INTERMEDIATE CALCULATIONS SHEET

I
o

Source-
building

seporotion.

IT
(cm)

Vadosc
zone soil
air-filled
porosity,

q,"
(cm5/cmj)

Vadose zone
effective
total fluid
saturation,

s.,
(cmVcm3)

Vadose zone
soil

intrinsic
permeability,

ki
(cm7)

Vadose zone
soil

relative air
permeability,

k.
(eirfl

Vadose zane
sail

effective vapor
permeability,

k.
(cm5)

Ihickness of
capillary

zone,

U,
(cm)

lotal
porosity in
capillary

zone,

Ha

(cmVcm5)

Air-filled
porosity in
capillary

zone,

<)•*
(cmVcm5)

Water-filled
porosity in
capillary

zone,

<!w
(cmVcm5)

Floor-
wall

seam
perimeter,

U
(cm)

I 525

Bldg.
ventilation

rate,

<W*
(unVs,

1 0.130

Area ot
enclosed

space
below
grade,

At
(erf)

1 0.642 I

Crock-
to-totol

area
ratio,

h

(unitless)

I.67E-09 |

Crack
depth
below
grade,

Z~»
(cm)

0.5)9

Enthalpy of
vaporization at

ove. groundwoler
temperature,

DrL.rs
(col/moll

I 8.65E-IO

Henry's law
constant at

ove. groundwater
temperature,

Us
(otm-mYmol)

T 68.18

Henry's law
constant at

ove. groundwater
temperature,

His
(unittess)

1 0.43 I

Vapor
viscosity ot

ove. soil
temperature,

mrs
(q/cm-s)

0.050

Vadase zone
effective
diffusion

caeffkient,

D"v
(cm'/s)

I 0.380

Capillary
zane

effectrve
diffusion

coefficient,

D*H

(cm'/s)

1 3.844 1

Total
overall

effective
diffusion

coefficient.

D«,
(cm'/s)

1 5.63E+04

Diffusion
path

length.

1.
(cm)

I 9.24Et05

Convection
path

length,

U
(cm)

1 4.I6E-04 I

Source
vapar
cone.,

c»«
(mq/m1)

15 1

Crack
radius,

'»««
(cm)

12,913

Average
vapor

flow rale
into bldg.,

Oi
(cmVs)

1 I.52E-04

Crock
effective
diffusion

coefficient,
0™*

(cm'/s)

1 6.55E-03

Area of
crack,

A^
(cm')

1 1.75E-04 1

Exponent of
equivalent
foundation

Peclet
number,
exp(Pe')

(unit less)

4.70E-04

Infinite
source
indoor

attenuation
coefficient,

a

(unitless)

1 2.62E-Q4

Infinite
source
bldg.

cone.,

CM*
(mq/mj)

1 4.26E-04 I

Unit
risk Reference

factor, cone.,
URF RIC

(mg/rrrV (rrw/m3)

1 525 1 15 1 2.56E*03 | 0.10 I 8.35E-OI 1 4.70E-04 1 3.84E102 1 1.40E+30 I 7.01E-06 1 1.79E-02 1 HA | I.4E-01 I

EE-05\Naphlhalene.xls4 1CALCS



RBCA Tool Kit for Chemical Releases, Version 1.2

Site-Specific Soil Parameters
1. SoiTSburce Zone Characteristics
Hydrogeology

Depth to water-bearing unit
Capillary zone thickness
Soil column thickness

Affected Soil Zone
Depth to top of affected soils
Depth to base of affected soils
Affected soil area
Length of affected soil parallel to

assumed wind direction

Length of affected soil parallel to
assumed GW flow direction

491
General Case Construction

(cm)
(cm)
(cm)

(cm)
(cm)

(cm)

Site Name Sauget Area
Location Sauget Illinois

Compl. By Marcus

Job ID MIBK
Date. 1b-Nov-UU

lolumn
Predominant USCS Soil Type

or
Total porosity

Volumetric water content
Volumetric air content
Dry bulk density
Vertical hydraulic conductivity
Vapor permeability
Capillary zone thickness

Net Rainfall Infiltration
Net infiltration estimate

or (__ NA
Average annual precipitation

Partitioning Parameters
Fraction organic carbon
Soil/water pH

Vadose Zone CaojIJaiyFringe

TJults (T)

I (̂in/yr)
or

](in/yr)

0.002
7.57

3. Commands and Options

Main Screen

( Set Units

Use Default
Values

[pr in t Sheet ~]

Help



RBCA Tool Kit foe Chemical Releases. Version 1.2

RBCA SI Ft ASSESSMENT

2 OF 3

TIER 2 EXPOSURE CONCENTRATION AND INTAKE CALCULATION

IINDOOR AIR EXPOSURE PATHWAYS
GROUNDWATER: VAPOR INTRUSION

INTO ON-SITE BUILDINGS

Constituent* of Concern
|Methyl-2-pentanone, 4-

• (CHECKED IF PATHWAY IS ACTIVE)

Eipoiura Conctnlntlon

1) Source Medium

Groundwater Cone, (mg/u

1.3E+0

2) NAF Value <mA3/u
Receptor

Commercial

3.1E+3

3) Exposure Medium
Indoor Air POE Cone (mfl/mM) (I)/ (2)

Commercial

4.2E-4

4) Exposure Multiplier
(EFxED)/(ATx36S) (unities!)

Commercial

6.8E-1

5) Average Inhalation Exposure
Concentration (mg/m*3) (3) x <4)

Commercial

2.8E-4

| NOTE: AT = Averaging time (days) EF = Exposure frequency (days/yr) ED = Exposure duration (yr) NAF = Natural attenuation factor POE = Point of exposure
Site Name: Sauget Area 1
Site Location: Sauget Illinois
Completed By: Marcus

Dale Completed: 15-Nov-OO
Job ID: MIBK

\̂
rvj



DATA ENTRY SHEET

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter "X" in "YES" box)

YES L
OR

CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION
(enter "X" in "YES" box and initial groundwater cone, below)

ENTER

Chemical
CAS No.

(numbers only,
no dashes)

71432

ENTER
Depth

YES

ENTER
Initial

groundwater
cone.,

Ci
(mq/L)

347.8

ENTER

I x

Chemical

Benzene

ENTER

below grade
to bottom

of enclosed
space floor,

If
(15 or 200

15

cm)

Depth
below grade

to water table,

Lwr
(cm)

530.8

SCS
soil type

directly above

water table

3L

ENTER
Vadose zone

SCS
soil type

(used to estimate OR

ENTER
User-defined
vodose zone

soil vapor
permeability,

soil vapor k.

permeability)

SL

ENTER
Target
risk for

carcinogens,
TR

(unitless)

ENTER
Target hazard
quotient for

noncorcmogens,
THQ

(unitless)

1.0E-06 1

Used to calculate risk-based
groundwater concentration.

(cm2)

ENTER
Averaging
time for

carcinogens,
ATc

(yrs)

ENTER

Average
soil/

groundwater
temperature,

Ts
(°C)

10

ENTER
Vadose zone

soil dry
bulk density,

rb
v

fe/crr,3)

I]

J

ENTER
Vodose zone

soil total
porosity,

nv

(unitless)

ENTER
Vadose zone

soil water-filled
porosity,

q,v

(cmVan3)

1.5

ENTER
Averaging
time for

noncarcmogens,
ATfic
(yrs)

| 0.43

ENTER

Exposure
duration,

ED
(yrs)

0.3 |

ENTER

Exposure
frequency,

EF
(days/yr)

70 25 1 25 250 1

EEG-107\Benzene.xls\DATENTER
K-13



INTERMEDIATE CALCULATIONS SHEET

I
£

Source -
building

sepoiotion.

U
(cm)

Vodose
zone soil
air-lilted
porosity,

q,V

(cmVcm3)

Vodose zone
effective
total fluid
saturation,

s,,
(cmYcm3)

Vadose zone
soil

intrinsic
permeability,

ki
(cm!)

Vadose zone
soil

relative air
permeability,

K,
(cm1)

Vodose zone
soil

effective vapor
permeability,

k.
(cm2)

Thickness of
capillary

zone,

U,
(cm)

Total
porosity in
capillary

zone,

"a
(cmVcm3)

Air-filled
porosity in
capillary

zone,

<U.«
(cmVcm3)

Water-filled
porosity in
capillary

zone,

V.
(cmVcm3)

Floor-
wall

seam
perimeter,

>U
(cm)

1 515.8

Bldo.
venlilolion

tote,

(U,
(cmVs)

I 5.63EW

Diffusion
polh

length,
L,

(cm)

| 515.8

1 0.130

Areo of
enclosed

space
below
grade,

A,
(cm1)

I 9.24E+05

Convection
path

length,

I,
(cm)

1 15

0.642 |

Crock-
to-lotol

area
ratio,

h
(unities;)

4.I6E-04 |

Source
vapor
cone.,

CM,

(mg/m5)

4.03E+04 |

1.67E-09 |

Crack
depth
beto*
grade,

Z«i
(cm)

15 1

Crock
radius,

W
(cm)

0.10 I

0.519

Enthalpy of
vaporization at

ave. groundirater
temperature,

wt»
(cal/mol)

8,122

Average
vapor

flow rote
into bldg.,

OK*

(cmVs)

8.35E-OI

8.65E-10

Henry's law
constant at

ove. groundwater
temperature,

Hi
(otm-mVmol)

2.69E-03

Crack
effective
diffusion

coefficient,
r"

(cm'/s)

5.42E-04

1 68.18

Henry's low
constant at

ove. groundwater
temperature,

H'rs
(unities:)

I I.I6E-OI

Area of
crack,
A_

(cm1)

1 3.84EI02

0.43 I

Vapor
viscosity at

ove. soil
temperature,

mi;

(q/cm-s)

I.75E-04 I

Exponent of
equivalent
foundation

Peclet
number,
exp(Pe')

(un'rlless)

1.43Ef26 I

0.050

Vadose zone
effective
diffusion

coefficient,

0-v
(cmVs)

5.42E-04

Infinite
source
indoor

attenuation
coefficient,

0

(unitless)

4.53E-06

1 0.380

Capillary
zone

effective
diffusion

coefficient,

D"a

(cm'/s)

J 4.03E-05

Infinite
source
bldg.

cone.,

CM*
(mg/m3)

J I.82E-OI

1 3.844

Total
overall

effective
diffusion

coefficient,

D*,
(ernYs)

1 2.05E-04 I

Unit
risk Reference

factor, cone.,

URf RIC

(mg/m3)"1 (mg/m3)

1 8.3E-06 NA I

EEG-107\Benzene.xh 7CALCS



DATA ENTRY SHEET

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter "X" in 'TES" box)

YES L
OR

J

CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNOWATER CONCENTRATION
(enter "X" in "YES" box and initial groundwoter cone, below)

ENTER

Chemical
CAS No.

(numbers only,
no dashes)

YES [

ENTER
Initial

groundwoter
cone.,

Cw
(mq/L)

X 1

Chemical

| 108907

ENTER
Depth

below grade
to bottom

of enclosed
space floor,

If
(15 or 200 cm)

466.1

ENTER

Chlorobenzene |

ENTER ENTER

Average
Depth soil/

below grade SCS groundwater
to water table, soil type temperature,

LWT directly above Ts

(cm) water table (°C)

15 530.8 SIL 10 I

tN(EH tNILK

Vadose zone User-defined
SCS vadose zone

soil type soil vapor
(used to estimate OR permeability,

soil vapor k,

permeability) (cm2)

SIL I

ENTER
Vadose zone

soil dry
bulk density,

rb
v

(q/cm3)

ENTER
Vadose zone

soil total
porosity,

nv

(unitless)

ENTER
Vadose zone

soil water-filled
porosity,

q.V

(cmVcm3)

1.5 0.43 0.3

ENTER
Target
risk for

carcinogens,
TR

(unitless)

ENTER ENTER
Target hazard Averaging
quotient for time for

noncarcinoaens, carcinogens,
THQ ATC

(unitless) (yrs)

ENTER
Averaging
time for

noncarcinogens,
A!NC
(yrs)

ENTER

Exposure
duration,

ED
(yrs)

ENTER

Exposure
frequency,

EF
(days/yr)

1.0E-06 1 •

Used to calculate risk-based
groundwater concentration.

70 1 25 I 25 I 250

EEG-107\Chlorobenzene.xls\DATENTER

K-15



INTERMEDIATE CALCULATIONS SHEET

I
<y\

Source -
building

separation.

IT
(cm)

Vadose
zane soil
air-filled
porosity,

q,V

(cmVcm5)

Vodose zone
effective
total fluid
saturation,

Si,
(cm'/cm3)

Vodose zane
soil

intrinsic
permeability,

ki
(cm*)

Vadose zone
soil

relative air
permeability,

k.
(cm1)

Vodose zone
soil

effective vopor
permeability,

k.
(cm1)

Thkkness of
capillary

zone,
La

(cm)

Total
porosity in
capillary

zone,

"a
(cm'/cm3)

Air-filled
porosity in
capillary

zane,

<k.Q

(cmVcm3)

Water-filled
porosity in
capillary

zone,
q,a

(cmVcm1)

Floor-
wall

seam
perimeter,

>U
(cm)

1 515.8

Bldg.
ventilation

rate,
fUr*

(cmVs)

1 0.130

Area of
enclosed

space
below
grade,

Ag
(cm')

1 0.642 1

Crock-
to-totol

area
ratio,

h
(unitless)

I.67E-09 I

Crock
depth
below
grade,
Zrnrt

(cm)

0.519

Enthalpy of
vaporization at

ove. groundwoler
temperature,

UK.*
(col/mol)

1 8.65E-10

Henry's law
constant at

ove. graundwaler
temperature,

Hrs
(olm-m3/mol)

1 68.18

Henry's law
constant at

ove. groundwater
temperature,

H'rs
(unilless)

1 0.43 I

Vapor
viscosity at

ove. soil
temperature,

mrs
{g/cm-s)

0.050 I

Vadose zone
effective
diffusion

coefficient,
0-v

(cmVs)

0.380

Capillary
zone

effective
diffusion

coefficient,
0*0

(cmVs)

1 3.844 1

Tatol
overall

effective
diffusion

coefficient,
0",

(cmVs)

1 5.63Etfl4

Diffusion
path

length,

U
(cm)

1 9.24Et05

Convection
path

length,

L,
(em)

I 4.I6E-04 I

Source
vapor
cone.,

COT.

(mgV)

15 1

Crack
radius.
<<«*
(cm)

9.803

Average
vapor

flow rate
into bldg.,

a*
(cmVs)

1 I.54E-03

Crock
effective
diffusion

coefficient,
D"*

(cmVs)

1 6.65E-02

Area of
crack.
A™i
(cml

1 1.75E-04 I

Exponent af
equivalent
foundation

Peclet
number,
exp(Pe')
(unitless)

4.55E-04 I

Infinite
source
indoor

attenuation
coefficient,

a
(unitless)

4.66E-05

Infinite
source
bldg.

cone.,

Cu*,
(m/nf)

1 2.IIE-04 I

Unit
risk Reference

factor. cone.,
URE RIC

(mo/mV (mg/mj)

I 515.8 1 15 I 3.IOEt04 | 0.10 1 8.35E-01 1 4.55E-04 1 3.84E+02 1 1.31Et31 | 4.6IE-06 | 1.43E-OI 1 NA | 2.0E-02 I

EEG-107\Chlorobenzene.xl| 1CALCS



DATA ENTRY SHEET

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter "X" in "YES" box)

YES L
OR

J

CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION
(enter "X" in "YES" box and initial groundwater cone, below)

ENTER

Chemical
CAS No.

(numbers only,
no dashes)

YES

ENTER
Initial

groundwater
cone.,

Cw
(mg/L)

1 X |

Chemical

91203

ENTER
Depth

below grade
to bottom

of enclosed
space floor,

Lf
(15 or 200 cm)

23C.5

ENTER

Depth
below grade

to water table,
Lwr

(cm)

| Naphthalene |

ENTER ENTER

Avercae
soil/

SCS aroundwater
soil type temperature,

directly above Ts

water table (°C)

15 530.8 1 SIL 1 10 1

ENTER
Vadose zone

SCS
soil type

(used to estimate
soil vapor

permeability)

ENTER
User-defined
vodose zone

soil vapor
OR permeability,

kv
(cm2)

SIL 1 1

ENTER
Vadose zone

soil dry
bulk density,

rb
v

(q/cm3)

ENTER
Vadose zone

soil total
porosity,

nv

(unitless)

ENTER
Vadose zone

soil water-filled
porosity,

q.V

(cmVcm3)

1.5 | 0.43 0.3 |

ENTER
Target
risk for

carcinogens,
TR

(unitiess)

ENTER ENTER
Target hazard Averaging
quotient for time for

noncaranogens, carcinogens,
THQ ATC

(unitless) (yrs)

ENTER
Averaging
time for

noncaranogens,
ATNC
(yrs)

ENTER

^xDosure
duration,

ED
(yrs)

ENTER

Exposure
frequency,

EF
(days/yr)

1.0E-06 1

Used to calculate risk-based
groundwater concentration.

70 25 | 25 I 250

EEG-107\Naphthalene.xls\DATENTER

K-17



INTERMEDIATE CALCULATIONS SHEET

I

00

Source -
building

seporolion,

Li
(cm)

1 515.8

BMg.
venlilolion

role.

DMT*
(cm3/*)

I 5.63E*04

Diffusion
polh

length,
U

(cm)

Vodose
zone soil
oir-filled
porosity,

0,"
(cmVcm3)

I 0.130

Area ol
enclosed

space
below
grade,

A.
M

I 9.24E405

Convection
path

length,

U
(cm)

Vadose zone
effective
total fluid
saturation,

S,,
(cmVcm3)

1 0.642 I

Crock-
to-total

orea
ratio,

h
(unitless)

1 4.I6E-04 |

Source
vopor
cone..
r̂
KHIKt

(mg/m3)

Vodose zone
soil

intrinsic
permeability,

*(cm')

I.67E-09 I

Crock
depth
below
grade,

iU
(cm)

15 1

Crack
rodius,
r«d
(cm)

Vadose zone
soil

relative oir
permeability,

^(cm1)

0.519

Enthalpy of
vaporization at

ave. groundwater
temperature,

DH,.rs
(cal/mal)

12,913

Average
vapor

flow role
into bkfg.,

0.)
(cmVs)

Vadose zone
soil

effective vapor
permeability,

k.
M

1 8.65E-IO

Henry's law
constant at

ave. groundwoler
temperature,

Mrs
(atm-mYmol)

I 1.52E-04

Crock
effective
diffusion

coefficient.
0«d

(cm'/s)

thickness of
capillary

zone,

t«
(cm)

1 68.18

Henry's law
constant at

ave. gioundwoter
temperature,

HB
(unitless)

1 6.55E-03

Area ol
crock,

A«t
(cm')

Total
porosity in
capillary

zone,

ft

(cm'/cm3)

1 0.43 1

Vopor
viscosity at

ove. soil
temperature,

mis
(q/cm-s)

1 I.75E-04 |

Exponent of
egu'rvolenl
foundation

Peclet
number,
exp(Pe')
(unitless)

Air-filled
porosity in
capillary

zone,

<ka

(cmVcm3)

0.050

Vadose zone
effective
diffusion

coefficient,

D*v
(cm'/s)

4.70E-04

Infinite
source
indoor

attenuation
coefficient,

a
(unitless)

Water-filled
porosity in
capillary

zone,

Q..0
(cmVcm3)

I 0.380

Copillory
zone

effective
diffusion

coefficient

D«n

(erf/t)

I 2.62E-04

Infinite
source
bldg.

cone.,

CM*
(mg/m1)

Floor-
wall

seam
perimeter,

X«d
(cm)

1 3,844 I

Total
overall

effective
diffusion

coefficient,

0",
(cm'/s)

1 4.25E-04 I

Unit
risk

factor,
URF

(mg/m3)-'

Reference
cone.,

R(C
(mg/m3)

I 5IS.8 1 15 1 1.51Et03 I 0.10 | 8.35E-OI 1 4.70E-04 1 3.84E+02 I I.40E+30 I 7.07E-06 1 I.07E-02 1 NA I 1.4E-OI 1

EEG-107\Naptithalene.xl/



DATA ENTRY SHEET

CALCULATE RISK-BASED GROUNOWATER CONCENTRATION (enter "X" in 'YES" box)

YES L
OR

CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION
(enter "X" in 'YES" box and initial groundwater cone, below)

ENTER

Chemical
CAS No.

(numbers only,
no dashes)

YES

ENTER
Initial

groundwater
cone.,

Cw
(mq/D

1 X |

Chemical

127184

ENTER
Depth

below grade
to bottom

of enclosed
space floor,

Lr
(15 or 200 cm)

| 20.5

ENTER

Depth
. below grade

to water table,
Lwr

(cm)

| Tetrachloroethylene |

ENTER ENTER

Average
soil/

SCS grcundwater
soil type temperature,

directly above Ts

water table (°C)

15 I 530.8 1 SIL 1 10 1

ENTER
Vadose zone

SCS
soil type

(used to estimcte
soil vapor

permeability)

ENTER
User-defined
vadose zone
soil vapor

OR permeability,

kv
(cm2)

SIL 1 1

ENTER
Vadose zone

soil dry
bulk density,

^(g/cm3)

ENTER
Vadose zone

soil total
porosity,

nv

(unitless)

ENTER
Vadose zone

soil water-filiea
porosity,

q.v

(cmVcm3)

1.5 1 0.43 | 0-3 1

ENTER ENTER ENTER
Target Target hazard Averaging
risk for quotient fcr time for

coranoaens, noncorcinogens, carcinogens,
TR THQ ATC

(unitless) (unitless) (yrs)

ENTER
Averaging
time for

noncarcmoaens.
ATNC

(yrs)

ENTER

Exposure
duration,

ED
(yrs)

ENTER

Exposure
frequency,

EF
(days/yr)

1.0E-06 1 1

Used to calculate risk-based
groundwater concentration.

70 25 25 250 I

EEG-107\Tetrachloroethene.xls\DATENTER

K-19



INTERMEDIATE CALCULATIONS SHEET

I
NJ
O

Source-
building

separation,

li
(cm)

Vadose
zone soil
air-filled
porosity,

Q,V

(cmVcm3)

Vodose zone
elleclive
total fluid
saturation,

Su
(cmVcm3)

Vadose zone
soil

intrinsic
permeability,

k,

(cm1)

Vodose zone
soil

relative air
permeability,

k.

(en?)

Vadose zone
soil

elfeclrve vopor
permeability,

k.
M

Ihickness of
capillary

zone,

La

(cm)

Total
porosity in
capillary

zone,

"a
(cmYcm5)

Air-filled
porosity in
capillary

zone,

lia

(cmj/cmj)

Water-filled
porosity in
capillary

zone,

0.0

(cmVcm1)

Floor-
wall

seam
perimeter,

Xa«t

(cm)

1 515.8

Bldg.
ventilation

rate,

DMT*
(cmVs)

I 0.130

Areo of
enclosed

space
below
grade,

A,

(cm1)

I 0.642 |

Crock -
to-total

areo
ratio,

h

(unrtless)

I.67E-09 I

Crock
depth
below
grade,

Zaort

(cm)

0.519

Enthalpy of
vaporization at

ave. groundwoler
temperature,

WVis
(col/mol)

1 8.65E-10 I

Henry's km
constant at

ave. groundwoter
temperature,

Hrs
(otm-m3/mol)

68.18

Henry's low
constant at

ave. groundwaler
temperature,

H'rs
(unftless)

1 0.43 I

Vopor
viscosity ot

ove. soil
temperature,

mis
(q/cm-s)

0.050

Vodose zone
effective
diffusion

coefficient,

D*v

(cm'/s)

1 0.380

Copfctv
zone

effective
diffusion

coefficient,

D*n

(cm'/s)

1 3.844 1

Tolol
overall

effective
diffusion

coefficient.
D*.

(cmVs)

1 5.63EI04

Diffusion
path

length,

U
(cm)

I 9.24Et05

Convection
path

length,

L,
(cm)

I 4.I6E-04 |

Source
vapor
cone.,

C»m

(mg/m3)

15 1

Crack
radius.

r«a
(cm)

9,553

Average
vapor

(low rote
into bldg.,

<U
(cmVs)

1 7.83E-03 I

Crock
effective
diffusion

coefficient,
D"*

(cmVs)

3.37E-OI

Area of
crock,

A™,

(cm:)

1 1.75E-04 I

Exponent of
equivalent
foundation

Peclet
number,
exp(Pe')

(unrtless)

4.39E-04

Infinite
source
indoor

attenuation
coefficient,

a

(unitless)

1 2.33E-05

Infinite
source
bldg.

cone..

<**,
(mg/m3)

1 1.3IE-04 |

Unit
risk Reference

factor, cone.,
URF RIC

(mg/m3)"1 (mg/mj)

1 515.8 1 15 I 6.9IE+03 | 0.10 I 8.35E-OI 1 4.39E-04 | 3.84E+02 ] 1.94E*32 I 3.25E-06 1 2.24E-02 1 5.8E-07 | NA |

EEG-107VTelr,ichloiaelhene.xlsf 'CALCS



DATA ENTRY SHEET

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter "X" in 'YES" box)

YES

OR
CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION
(enter "X" in "YES" box and initial groundwater cone, below)

ENTER

Chemical
CAS No.

(numbers only,
no dashes)

YES

ENTER
Initial

groundwater
cone.,

Cw
(mq/L)

1 x H

Chemical

| 108883

ENTER
Depth

below grade
to bottom

of enclosed
space floor,

LF
(15 or 200 cm)

| 863.fi

ENTER

Depth
below grade

to water table,
LWT

(cm)

1

ENTER

SCS
soil type

directly above

water table

Toluene |

ENTER

Average
soil/

groundwater
temperature,

TS
(°C)

1 15 I1 530.8 1 SIL 1 10 I

ENTER
Vadose zone

SCS
soil type

(used to estimate
soil vapor

permeability)

ENTER
User-defined
vadose zone
soil vapor

OR permeability,

kv
(cm2)

SIL 1

ENTER
Vadose zone

soil dry
bulk density,

rs
v

(q/cm3)

ENTER
Vadose zone

soil total
aorosity,

nv

(unitless)

ENTER
Vadose zone

soil water-filled
porosity,

q.V

(cmVcm3)

1.5 0.43 0.3 |

ENTER
Target
n'sk for

carcinogens,
TR

(unitless)

ENTER ENTER
Target hazard Averaging

quotient for time for
noncarcmogens, carcinogens,

THQ ATC

(unitless) (yrs)

ENTER
Averaging
time for

noncarcinoaens,
ATrc
(yrs)

ENTER

txposure
duration,

ED
(yrs)

ENTER

Exposure
freauency,

EF
(cays/y'j

1.0E-06 1

Used to calculate risk-based
groundwater concentration.

70 25 25 I 250

EEG-107\toluene.xls\DATENTER
K-21



INTERMEDIATE CALCULATIONS SHEET

NJ
tSJ

Source-
building

separation,
li

(cm)

1 515.8

Bldg.
ventilolion

rale,
Ot.tr>,
(cm'A)

| 5.63I>04

Diffusion
path

length,
U

(cm)

Vadose
zone soil
oir-filled
porosity,

Q,V

(cmVcm1)

1 O.I 30

Area of
enclosed

space
below
grade,

A,
(cm1)

1 9.24F>05

Convection
polh

length,

L,
(cm)

Vadose zone
effective
total fluid
saturation,

s.,
(cmVcm3)

1 0.642 I

Crock-
to-lolol

area
ratio,

h
(unities:)

1 4.16E-04 I

Source
vapor
cone.,
c™,

(mq/m3)

Vadose zone
sail

intrinsic
permeability,

kj
(cm')

1.67E-09 I

Crack
depth
below
grade,
1**
(cm)

15 1

Crack
radius,
Tart

(cm)

Vadose zone
soil

relative air
permeability,

K,
(cm!)

0.519

Enthalpy of
vaporization at

ave. groundwoter
temperature,

OH,.*
(cal/mol)

9.154

Average
vapor

flow rate
into bldg.,

0..
(cmVs)

Vadose zone
soil

effective vapor
permeability,

k.
(cm1)

1 B.65E-IO

Henry's la*
constant at

ove. groundwoter
temperature,

Us
(otm-mVmol)

1 2.92E-03

Crack
effective
diffusion

coefficient,
IT*

(cmVs)

Thickness of
capillary

zone,

U,
(cm)

1 68.18

Henry's km
constant at

ave. groundwaler
temperature,

H'rs
(unilless)

1 I.26E-OI

Area of
crock,
A^
(cm2)

Total
porosity in
capillary

zone,
It

(cmVcm3)

1 0.4T

Vapor
viscosity at

ave. soil
temperature,

mn
(q/cm-s)

I 1.75E-04

Exponent of
equivalent
foundation

Peclet
number,
exp(Pe')
(unites)

Air-filled
porosity in
capillary

zone,

<ko

(cmVcm3)

1 0.050

Vodose zone
effective
diffusion

coefficient,

0"v
(cm'A)

1 5.34E-04

Infinite
source
indoor

attenuation
coefficient,

a
(unitless)

Water-filled
porosity in
capillary

zone,

«.*
(cmVcm3)

1 0.380

Capillary
zone

effective
diffusion

coefficient,
D«n

(cmVs)

I 3.66E-05

Infinite
source
bldg.

cone.,
ChiUi,

(mq/m3)

Floor-
wall

seam
perimeter,

>u>
(cm)

1 3,844 I

Total
overall

effective
diffusion

coefficient,
D",

(cmVs)

1 I.9IE-04 1

Unit
risk

factor,
URF

(mq/m3)-1

Reference
cone.,

RIC
(mq/m3)

[ 515.8 1 15 1 1.09E*05 I 0.10 | 8.35E-OI 1 5.34E-04 1 3.84£t02 1 3.39Et26 1 4.30E-06 1 4.68E-OI 1 NA ^ 4.0E-OI |

EEG-107\loluene.xls/ •?CALCS



DATA ENTRY SHEET

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter "X" in "YES" box)

YES L
OR

CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION
(enter "X" in "YES" box and initial groundwater cone, below)

ENTER

Chemical
CAS No.

(numbers only,
no dashes)

YES

ENTER
Initial

groundwoter
cone.,

Cw
(mq/L)

1 X |

Chemical

79016

EKTER
Depth

below grade
to bottom

of enclosed
space floor,

Lc

(15 or 200 cm)

| 20.9

ENTER

Depth
below grade

to water table,
Lwr

(cm)

| Trichloroethylene |

ENTER ENTER

Average
soil/

SCS groundwater
soil type temperature,

directly above Ts

water table (°C)

15 530.8 1 S1L 1 10 |

ENTER
Vadose zone

SCS
soil type

(usec to estimate
soil vapor

permeability)

S!L

ENTER
Target
risk for

carcinogens,
TR

(unitless)

OR

ENTER
Target hazard
quotient for

noncarcinogens,
THQ

(unitless)

1.0E-06 *

Used to calculate risk-based
groundwater concentration.

ENTER
User-defined
vadose zone
soil vapor

permeability,
k,

(cm2)

ENTER
Vac'ose zone

soil dry
bulk density,

r v

(g/cm3)

ENTER
Vadose zone

soil total
porosity,

nv

(unitless)

ENTER
Vadose zone

soil water-filled
porosity,

q.V

(cmVcm3)

1.5

ENTER ENTER
Averaging Averaging
time for time for

carcinogens, noncarcinogens,
ATC ATuc

(yrs) (yrs)

0.43

ENTER

Exposure
duration,

EC
(yrs)

0.3

ENTER

Exposure
freauency,

'EF
(days/yr)

70 25 25 250

EEG-107YTnchloroethylene.xls\DATENTER

K-23



INTERMEDIATE CALCULATIONS SHEET

I
NJ

Source-
building

seporolion.
I,

(cm)

I 5I5.B

Bldg.
ventilation

rate,

(Urn,
(cmVs)

1 5.63E*04

Dillusion
path

length.
U

(cm)

Vodosc
zone soil
air-filled
porosity,

q,¥

(cmVcm3)

1 O.I 30

Area ol
enclosed

space
below
grade,

A.
(cm')

I 9.24Et05

Convection
path

length,
L,

(cm)

Vodose zone
effective
total fluid
saturation,

Su
(cmVcm3)

1 0.642 |

Crack-
lo-lolal

areo
ratio,

h
(unHless)

I 4.I6E-04 I

Source
vapor
cone.,
CM

(mq/m3)

Vadose zone
soil

intrinsic
permeability,

ks
(cm1)

I.67E-09 I

Crock
depth
below
grade,

7«i
(cm)

15 1

Crack
radius,
r»d
(cm)

Vadose zone
soil

relative air
permeability,

**(cm1)

0.519 |

Enthalpy of
vaporization at

ove. groundwaler
temperature,

DH,rs
(cal/mol)

8.557 |

Average
vapor

flow rate
into bldg.,

<bi
(cmVs)

Vadose zone
soil

effective vapor
permeability,

k.
(cm1)

8.65E-IO

Henry's law
constant at

ave. groundwoter
temperature,

Us
(atm-mVmol)

4.79E-03

Crack
effective
diffusion

coefficient,
D""*

(cmVs)

thickness of
capillary

zone,
la

(cm)

1 68.18

Henry's law
constant at

ave. groundwaler
temperature,

H'rs
(unitless)

1 2.06E-01

Area of
crack,
A»d
(cm!)

Total
porosity in
capillary

zone,

t
(cmVcm1)

1 0.4J I

Vapor
viscosity at

ave. soil
temperature,

mis
(q/cm-s)

1 I.75E-04 |

Exponent of
equivalent
foundation

Peclet
number,
exp(Pe')
(unilless)

Air-filled
porosity in
capillary

zone,

<La

(cmVcm3)

0.050

Vadose zone
effective
diffusion

coefficient,

D-v
(cm'/s)

4.83E-04

Infinite
source
indoor

attenuation
coefficient,

a
(unitless)

Water-filled
porosity in
capillary

zone,
Q..C,

(cmVcm3)

1 0.380

Capillary
zone

effective
diffusion

coefficient,
D«a

(cmVs)

1 2.93E-05

Infinite
source
bldg.

cone.,
Cklfr,

(mq/m3)

Floor-
wall

seam
perimeter,

IU
(cm)

1 3,844 1

fatal
overall

effective
diffusion

coediciert,
D",

(cmVs)

1 1.59E-04 1

Unit
risk

factor,
URF

(mq/m5)-1

Reference
cone.,

RIC
(ma/m5)

1 515.8 1 15 1 4.31E*03 | 0.10 I1 8.35E-OI 1 4.83E-04 I 3.84E+02 I 2.IIEt29 f 3.76E-06 1 I.62E-02 1 I.7E-06 I NA |

EEG-107\Trlchloroelhylone.xl/ ^CALCS



DATA ENTRY SHEET

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter "X" in "YES" box)

YES

OR
CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION
(enter "X" in "YES" box ond initial groundwater cone, below)

ENTER

Chemical
CAS No.

(numbers only,
no dashes)

75014

ENTER
Depth

below grade
to bottom

of enclosed
space floor,

LF

(15 or 200 cm)

15

ENTER
Vadose zone

SCS
soil type

(used to estimate
soil vapor

permeability)

SIL

ENTER
Target
risk for

carcinogens,
TR

(unitless)

YES

ENTER
Initial

groundwater
cone.,

Cw
(mg/L)

8.6

ENTER

Depth
below grade

to water table,
LWT

(cm)

530.8

OR

ENTER
Target hazard
quotient for

noncarcinogens,
THQ

(unitless)

1.0E-06 1

Used to calculate risk-based
groundwater concentration.

1 x

Chemical

Vinyl chloride (chloroethene) |

ENTER

SCS
soil type

directly above

water table

SIL

ENTER
User-defined
vadose zone
soil vapor

permeability,
kv

(cm2)

ENTER
Averaging
time for

carcinogens,
ATC

(yrs)

ENTER

Average
soil/

groundwater
temperature,

Ts
(°C)

10

ENTER ENTER
Vadose zone Vodose zone

soil dry soil total
bulk density, porosity,

, v nvrb n
(g/crr.3) (unitless)

ENTER
Vadose zone

soil water-filled
porosity

q.¥

(cmj/cm3\

1.5 0.43

ENTER ENTER
Averaging
time for Exposure

noncarcinogens, duration,
ATrc ED
(yrs) (yrs)

0.3

- ENTER

Exposure
frequency,

EF
(doys/yr 'I

)

70 25 25 250

EEG-107\Vinyl Chloride.xIsMDATEIMTER

K-25



INTERMEDIATE CALCULATIONS SHEET

Source-
building

seporotion,

li
(cm)

I 515.8

Q1J_niog.
venlilolion

ralo.

<U,

(cmVs)

Vodose
zone soil
ait-filled
porosity,

q,V

(cmVcm3)

1 0.130

Area of
enclosed

space
below
grade,

A*
(cm!)

Vadose zone
effective
total fluid
saturation,

s,,
(cmVcm5)

1 0.642 1

Crack-
ta-totol

area
ratio,

h
(unities;)

Vodose zone
soil

intrinsic
permeability,

ki
(cm7)

1.67E-09 1

Crock
depth
below
grade,

LmA

(cm)

Vadose zone
soil

relative air
permeability,

k»
(cm7)

0.519 I

Enthalpy of
vaporization at

ove. qroundwoler
tempwolwe,

OH,.B
(cal/mol)

Vadose zone
soil

effective vapor
permeability,

k.
(cm')

8.65E-IO I

Henry's law
constant at

ove. groundwater
temperature,

Ik
(alm-mVmol)

Thickness of
capillary

zone,

10

(cm)

68.18

Henry's law
constant at

ove. groundwoler
temperature,

H'rs
(unHless)

lotal
porosity in
capillary

zone,

n<i
(cmVcm5)

1 0.43

Vapor
viscosity at

ove. soil
temperature,

mis
(q/cm-s)

Air-filled
porosity in
capillary

zone,

<lo.°
(cmVem5)

1 0.050 I

Vadose zone
effective
diffusion

coefficient,

D"v
(cm'/s)

Water-tilled
porosity in
capillary

zone,

<fcfl
(cmVcm5)

0.380

Capillary
zone

effective
diffusion

coefficient,

D*0

(cmVs)

Floor-
wall

seam
perimeter,

U.
(cm)

1 3.844 I

Total
overall

effective
diffusion

coefficient.

D",
(cm'/s)

| 5.6JEKH

Diffusion
path

length.
U

(cm)

I 9.24EV05

Convection
path

length,

L,
(cm)

1 4.I6E-04 I

Source
vapor
cone..

c.™
(mg/m3)

15 1

Crack
radius,

r«t
(cm)

5,000 |

Average
vapor

flow rate
into bldg.,

Q«»
(cmVs)

I.73E-02 I

Crock
effective
diffusion

coefficient,
D°"*

(cmVs)

I 7.46E-01

Area of
crack,
A«t
(cmj)

1 I.75E-04

Exponent of
equivalent
foundation

Peclel
number,
exp(Pe')

(unKless)

1 6.4JE-04 |

Infinite
source
indoor

attenuation
coefficient,

0

(unitless)

2M-05

Infinite
source
bldg.

cone.,

CH*.
(mVmJ)

1 1.60E-04 I

Unit
risk Reference

factor, cone.,
URE RfC

(mg/mV (mg/mj)

| 515.8 1 15 1 6.41Et03 I 0.10 1 8.35E-01 | 6.43E-04 |1 3.84E+02 1 1.11E*22 I 3.78E-06 I 2.43E-02 1 8.4E-05 I NA I

EEG-107Winyl Chloride.xll RCALCS



DATA ENTRY SHEET

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter "X" in "YES" box)

YES

OR
CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION
(enter "X" in "YES" box ond initiol groundwater cone, below)

ENTER

Chemical
CAS No

(numbers only,
no dashes)

79345

ENTER
Depth

YES

ENTER
Initial

groundwater
cone.,

Cw
(mg/L)

12

ENTER

I x

Chemical

1,U.2-Tetrachloroethane |

ENTER

below grade
to bottom

of enclosed
space floor,

LF
(15 or 200

15

ENTER

cm)

Depth
below grade

to water table,
LWT

(cm)

442

Vadose zone
SCS

soil type
(used to estimate OR

soil vapor

permeability)

SIL

ENTER
Target
risk for

carcinogens,
TR

(unitless)

ENTER
Target hazard
quotient for

noncarcmogens,
THQ

(unitless)

SCS
soil type

directly above

water table

SIL

ENTER
User-defined
vadose zone
soil vapor

permeability,

k,
(cm2)

ENTER
Averaging
time for

carcinogens,
ATC

(vrs)

ENTER

Average
soil/

groundwater
temperature,

Ts
(°C)

10 I

ENTER ENTER
Vadose zone Vadose zone

soil dry soil total
bulk density, porosity,

r>V

(g/cm3) (unitless)

ENTER
Vadose zone

soil water-filled
porosity,

q.V

(cmVcm3)

1.5 0.43

ENTER ENTER
Averaging
time for Exposure

noncarcinogens, duration,
ATnc ED
(vrs) (vrs)

0.3

ENTER

Exposure
frequency,

EF
(days/yr)

1.0E-06 1

Used to calculate risk-based
groundwater concentration

70 25 25 250

EE-01\1,1,2,2-Tetrachloroethane.xls\DATENTER

K-27



INTERMEDIATE CALCULATIONS SHEET

Source-
building

separation,

ti
(cm)

Vodose
zone soil
air-filled
porosrty,

q,v

(cmYcm3!

Vadose zone
effective
total fluid
saturation,

Su
(cmVcm3)

Vadose zone
soil

intrinsic
permeability,

Id
(cm1)

Vadose zone
soil

relative air
permeability,

fc.
(cm1)

Vadose zone
soil

ellectrve vapor
permeability,

k.
(cm!)

Thickness of
capillary

zone,

la

(cm)

Total
porosrty in
capillary

zone,
do

(cmVcm3)

Air-tilled
porosity in
capillary

zone,

Q..O
(cmVcm3)

Water-lilted
porosrty in
capillary

zone,
q,0

(cmVcm3)

floor-
wall

seam
perimeter,

>U»
(cm)

I 427 1 0.130 1 0.642 1 I.67E-09 I 0.519 I 8.65E-IO | 68.18 1 0.43 I 0.050 I 0.380 1 3.844 1

I
NJ
00

Bldg.
ventilation

rate,

Qtiv*
(cmVs)

1 5.63Ef04

Diffusion
path

length,
U

(cm)

Area of
enclosed

space
below
grade,

A.
(em1)

I 9.24£t05

Convection
path

length.
L,

(cm)

Crock-
lo-totol

area
ratio,

h
(un'rtless)

I 4.I6E-04 |

Source
vapor
cone.,
CM™

(mq/m3)

Crack
depth
below
grade,

Zend

(cm)

15

Crack
radius,
frnrt

(cm)

Enthalpy of
vaporization at

ave. groundwoter
temperature,

DH,rs
(cal/mol)

I 10,540

Average
vapor

flow rate
into bldg.,

Q»»
(cmVs)

Henry's law
constant at

ave. groundwater
temperature,

Hrs
(olm-mVmol)

1 I.34E-04

Crack
effective
diffusion

coefficient.
0™*

fcmVsl

Henry's law
constant at

ave. groundwaler
temperature,

H'rs
(unites)

I 5.77E-03

Area of
crack,
A««4

M

Vapor
viscosity at

ave. soil
temperature,

mrs
(q/cm-s)

I I.75E-04

Exponent of
equivalent
foundation

Peclet
number,
e«p(Pe')
(unless)

Vadose zone
effective
diffusion

coefficient,
D*y

(cmVs)

1 5.65E-04 I

Infinite
source
indoor

attenuation
coefficient,

a
(unitless)

Capillary
zone

effective
diffusion

coefficient,
D*,,

(cmVs)

3.13E-04

Infinite
source
bldg.

cone.,
CfclTn,

(mq/m3)

Total
overall

effective
diffusion

coefficient,
D*i

(cm'/s)

I 5.01 E-04 |

Unit
risk

factor,
URE

(maym3)"'

Reference
cane.,

RfC
(mq/m3)

| 427 1 15 1 6.92EIOI | 0.10 I 8.35E-OI 1 5.65E-04 1 3.84E102 1 l.22Ef25 1 8.37E-06 I 5.79E-04 I 5.8E-05 | NA I

EE-01M ,1,2,2-TelfHchlofoelliane.xls/ CALCS



DATA ENTRY SHEET

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter "X" in "YES" box)

YES L
OR

J

CALCULATE INCREMENTAL RISKS FROM ACTUA. GROUNDWATER CONCENTRATION
(enter "X" in "YES" box and initial groundwater cone, below)

ENTER

Chemical
CAS No.

(numbers only,
no dashes)

71432

YES

ENTER

L J

groundwater
cone.,

Cw
(mg/L) Chemical

1500 Benzene

ENTER
Depth

below grade
to bottom

of enclosed
space floor,

(15 or 200 cm)

15

ENTER

Depth
below grade

to water table,
Ur

(cm)

ENTER

SCS
soil type

directly above

water table

442 SIL

ENTER

Average
soil/

groundwater
temperature,

Ts

10

ENTER
Vadose zone

SCS
soil type

ENTER
User-defined
vodose zone
soil vapor

(used to estimate OR permeability,
soil vapor

permeability)

k,
(cm2)

SIL

ENTER
Vadose zone

soil ary
bulk density,

r>V

(q/cm3)

ENTER
Vadose zone

soil total
porosity,

nv

(unitless)

ENTER
Vadose zone

soil water-filled
porosity,

q.V

(cnrr/cm3)

1.5 | 0.43 0.3 |

ENTER
Target
risk for

carcinogens,
TR

(unitless)

ENTER ENTER
Target hazard Averaging

quotient for time for
noncarcmogens, carcinogens,

THQ ATC

(unitless) (yrs)

ENTER
Averaging
time for

noncarcmogens,
AT,c
(yrs)

ENTER

Exposure
duration,

ED
(yrs)

ENTER

Exposure
frequency,

EF
(days/yr)

1.0E-06 1

Used to calculate risk-based
groundwater concentration.

70 I 25 I 25 1 250

EE-01 \Benzene.xls\DATENTER

K-29



INTERMEDIATE CALCULATIONS SHEET

I
Ul
o

Source -
building

seporolion,
li

(cm)

Vodose
zone soil
air-filled
porosity,

q,v

(cm3/cm3)

Vodose zone
effective
lotol fluid
saturation,

St,
(cm3/cm3)

Vadose zone
soil

intrinsic
permeability,

ki
(cm')

Vadose zone
soil

relative air
permeability,

k.
(cm')

Vadose zone
soil

eflectrve vapor
permeability,

k.
(cm')

Thickness of
capillary

zone,
U

(cm)

Total
porosity in
capillary

zone,

"a
(cmVcm1)

Air-filled
porosity in
capillary

zone,

1*0
(cmVcm3)

Water-filled
porosity in
capillary

zone,

Ow
(cmVcm3)

floor-
wall

seam
perimeter,

>U
(cm)

1 427

BIdq.
venlilolion

rote,

Ob**
(cmVs)

1 0.130

Area of
enclosed

space
below
grade,

A.
(cm2)

1 0.642 I

Crock-
lo-talol

area
ratio,

h
(unites)

I.67E-09

Crack
depth
below
grade,

Z»d
(cm)

1 0.519 I

Enthalpy of
vaporization at

ove. groundwater
temperature,

DIL.rs
(col/mal)

8.65MO

Henry's law
constant at

ove. groundwater
temperature,

llrs
(atm-mVmal)

1 68.18

Henry's law
constant at

ove. groundwater
temperature,

«'TS
(unrttess)

1 0.43 1

Vapor
viscosity at

ove. soil
temperature,

mrs
(q/cm-s)

0.050 1

Vadase zone
effective
diffusion

coefficient,
D*v

(cm'A)

0.380

Capillary
zone

effective
diffusion

coefficient,
D«0

(cm'/s)

1 3,844 |

Total
overall

effective
diffusion

coeffkient,
0",

(cmVs)

I 5.63Et04

Diffusion
path

length,
U

(cm)

1 9.24Ef05

Convection
path

length,

1.
(cm)

I 4.I6E-04 |

Source
vapor
cone.,
c»»

(mq/m3)

15

Crack
radius,
r«d
(cm)

1 8.122 1

Average
vapor

flow rate
into bldg.,

V*
(cmVs)

2.69E-03

Crack
elfeclive
diffusion

coefficient,
D"*

(cm'/s)

1 1.I6E-01

Area of
crack,
An*

M

1 1.75E-04 I

Exponent of
equivalent
foundation

Peclet
number,
exp(Pe')
(unites)

5.42E-04 I

Infinite
source
indoor

attenuation
coefficient,

a
(unKless)

4.03E-05

Infinite
source
bldg.

cone.,
Ckifm

(mq/m3)

1 1.82E-04 |

Unit
risk Reference

factor, cone..
URF RIC

(mq/m3)-' (mq/m3)

I 427 1 15 1 l.74Et05 | 0.10 1 8.35E-01 I 5.42E-04 1 3.84E+02 1 1.43Et26 I 4.74E-06 I B.23E-01 I 8.3E-06 I NA |

EE-01\Benzene.xl/ *CALCS



DATA ENTRY SHEET

CALCULATE RISK-BASED GROUNOWATER CONCENTRATION (enter "X" in "YES" box)

YES L
OR

J

CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION
(enter "X" in "YES" box and initial groundwater cone, below)

YES

ENTER ENTER
Initial

Chemical groundwater
CAS No. cone.,

(numbers only, Cw
no dashes) (mg/L)

108907 | 1200

ENTER ENTER
Depth

below arode
to bottom Depth

of enclosed below grade
space floor, to water table,

If UYT
(15 or 200 cm) (cm)

X 1

Chemica

Chloroberzene |

ENTER ENTER

Averaae
soil/

SCS aroundwoter
soil type temperature,

directly above T5

water table (°C)

15 | 442 SIL 1 10 1

ENTER
Vadose zone

SCS
soil type

(used to estimate
soil vapor

permeability)

ENTER
User-defined
vadose zone
soil vapor

OR permeability,

k.
(cm2)

SIL | 1

ENTER
Vadose zone

soil dry
bulk density,

rt
v

(g/cn3)

ENTER
Vadose zone

soil total
porosity,

nv

(unitless)

ENTER
Vadose zone

soil water-filled
porosity,

q.V

(cmYcm3)

1.5 0.43 0.3 |

ENTER
Target
risk for

carcinogens,
TR

(unitless)

ENTER ENTER
Target hazard Averaging

quotient for time for
noricarcmogens, carcinogens,

THQ ATC

(unitless) (yrs)

ENTER
Averaging
time for

noncoranogens,
ATNC

(yrs)

ENTER

Exposure
duration,

ED
(yrs)

ENTER

Exposure
freguency,

EF
(days/yr)

1.0E-06 1 1

Used to calculate risk-based
groundwater concentration.

70 I 25 I 25 I 250

EE-01\Chiorobenzene.x!s\DATENTER

K-31



INTERMEDIATE CALCULATIONS SHEET

A
I
W
K)

Source -
building

separation.
li

(cm)

1 427

Bldg.
ventilation

rale,
<W,
(cm'/s)

1 5.63E+04

Diffusion
polh

length,
1,

(cm)

Vadose
zone soil
air-filled
porosity,

<t,v

(cmVcm3)

1 0.130

Area af
enclosed

space
below
grade,

A,
(cm')

1 9.24E+05

Convection
polh

length,

I,
(cm)

Vadase zone
effective
total fluid
saturation,

s,,
(cmVcm3)

1 0.642 I

Crack-
to-totol

oreo
ratio,

h
(unitless)

1 4.I6E-04 |

Source
vopor
cone.,
C«m

(mq/m3)

Vadose zone
soil

intrinsic
permeability,

k;
(cm1)

I.67E-09

Crock
depth
below
grade,
Z««»
(cm)

15

Crack
radius,

'<**
(cm)

Vadose zone
soil

relative air
permeability,

t,
(cm1)

1 0.519

Enthalpy af
vaporization at

ave. groundwoter
temperature,

DIL.B

(col/mol)

I 9,803

Average
vapor

flow role
into bldg.,

0*
(cmVs)

Vodose zone
soil

effective vopor
permeability,

k.
(art

1 8.65E-IO ]

Henry's low
constant ot

ave. groundwaler
temperature,

Mrs
(atm-mVmol)

1 I.54E-03 1

Crack
effective
diffusion

coefficient,
D"*

(cm'/s)

Thickness of
copillory

zone,
La

(cm)

1 68.18

Henry's low
constant ot

ove. groundwaler
temperature,

H'rs
(unitless)

1 6.65E-02

Area of
crack,
Acred

(cm')

Total
porosity in
capillary

zone,
DC,

(cmVcm3)

1 0.43 1

Vapor
viscosity ot

ove. soil
temperature,

mrs
(q/cm-s)

I 1.75E-04 |

E«ponent of
equivalent
foundation

Peclel
number,
exp(Pe')
(unitless)

Mr-filled
porosity in
capillary

zone,
Ho

(cmVcm3)

I 0.050

Vodose zone
effective
diffusion

coefficient,
D*v

(cm'/s)

1 4.55E-04

Infinite
source
indoor

attenuation
coefficient,

a
(unitless)

Water-filled
porosity in
copillory

zone,
q,n

(cmVcm5)

1 0.380

Capillary
zone

effective
diffusion

coefficient,

V.
(cm'/s)

1 4.66E-05

Infinite
source
bldg.

cone.,
(W,,

(mq/m3)

Floor-
wall

seam
perimeter,

Xo«4

(cm)

1 3,844 I

Total
overall

effective
diffusion

coefficient,
D",

(cm'/s)

( I.90E-04 |

Unit
risk

(actor,
URF

(mq/m3)-1

Reference
cone.,

R(C
(mq/m3)

1 427 1 15 1 7.97Et04 | 0.10 1 8.35E-01 1 4.55E-04 1 3.84E+02 I I.3IEUI 1 4.88E-06 1 3.89E-OI 1 NA | 2.0E-02 I

EE-01\Chlorobenzone.xl !CALCS



DATA ENTRY SHEET

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION {enter "X" in "YES" box)

YES L J
OR

CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION
(enter "X" in "YES" box ond initial qroundwater cone, below)

ENTER

Chemical
CAS No.

(numbers only,
no dashes)

YES

ENTER
Initial

groundwater
cone.,

c*
(mq/D

I x

Chemical

100414

ENTER
Depth

below grade
to bottom

of enclosed
space floor,

LF
(15 or 200 cm)

15

ENTER
Vadose zone

SCS
soil type

(used to estimate
soil vapor

permeability)

SIL

ENTER
Target
risk for

carcinogens,
TR

(unitless)

1800

ENTER

Depth
below grade

to water table,
LWI

(cm)

442

OR

ENTER
Taraet hazard

guotient for
noncarcmoaens,

THO
(unitless)

Ethyl benzene

ENTER

SCS
soil type

directly above

water table

SIL

ENTER
User-defined
vadose zone

soil vapor
permeability,

k,
(cm2)

ENTER
Averaging
time for

carcinogens,
ATC

(vrs)

ENTER

Average
soi./

aroundwater
temperature,

Ts

(°C)

10

ENTER
Vadose zone

soil dry
bulk density,

rb
v

(q/cm3)

J

ENTER ENTER
Vodose zone Vadose zone

soil total soil water-fiiled
porosity, porosity,

q,V

(unitless) (cm3/cmj)

1.5

ENTER
Averaging
time lor

noncarcinogens,
A'NC
(yrs)

0.43 | C.3 |

ENTER ENTER

Exposure Exposure
duration, freqjency,

ED EF
(yrs) (days/yr)

1.0E-06 1

Used to calculate risk-based
groundwater concentration.

70 25 25 250 |

EE-01\Ethylbenzene.xls\DATENTER

K-33



INTERMEDIATE CALCULATIONS SHEET

;*;
I
ui

Source -
building

separation,
Li

(cm)

1 427

Bldg.
ventilation

rale,

<Uf«
(cmVs)

I 5.63E*04

0 illusion
path

length,
U

(cm)

Vadosc
zone soil
air-filled
porosity,

q,v

(cmVcm1)

1 0.130

Aieool
enclosed

space
below
grade,

A.
(cm!)

I 9.24E»05

Convection
path

length,

U
(cm)

Vodosc zone
effective
total fluid
saturation,

Su
(cmVcm3)

1 0.642 I

Crack-
to-tolal

oreo
ratio,

h
(unitless)

1 4.I6E-04 |

Source
vapor
cone,,
Cmm

(mq/m3)

Vodose zone
sail

intrinsic
permeability,

ki
(cm1)

1.67E-09

Crock
depth
below
grade,

z™*
(cm)

15

Crock
radius,

l«d

(cm)

Vodose zone
soil

relative air
permeability,

k.
(cm'l

1 0.519

Enthalpy of
vaporization at

ove. groundwaler
temperature,

DIL.TS
(cal/mol)

I 10,155

Average
vapor

flaw rale
into bldg.,

0«»
(cmVs)

Vadose zone
sail

effective vapor
permeability,

k,
(cm1)

1 8.65E-IO

Henry's loo
constant at

ove. graundwotcr
temperature,

Hrs
(alm-m'/mol)

1 3.I8E-03

Crock
effective
diffusion

coefficient,
„«*

(cmVs)

Thickness of
capillary

zone,

U,
(cm)

1 68.18

Henry's taw
constant ot

ove. graundwoler
temperature,

H'rs
(un'itless)

I 1.37E-OI

Area of
crock,
And,

(cm')

Total
porosity in
capillary

ZOM,

Oa

(cmVcm3)

1 0.43 1

Vopor
viscosity at

ove. soil
temperature,

frs
(g/cm-s)

I 1.75E-04 |

Exponent of
equivalent
foundation

Peclet
number,
e«P(Pe')
(witless)

Air-filled
porosity in
capillary

zone,

<W.
(cmVcm5)

0.050 I

Vodose zone
effective
diffusion

coefficient,

D*v
(cm'/s)

4.60E-04 |

Infinite
source
indoor

attenuation
coefficient,

a
(unilless)

Water-filled
porosity in
capillary

zone,

%.<.
(cmVcm1)

0.380

Capillary
zone

effective
diffusion

coefficient,
D*n

(cm'/s)

3.HE-05

Infinite
source
bldg.

cone.,
ChVnq

(mq/m1)

Floor-
wall

seam
perimeter,

>U
(cm)

1 3,844 |

Total
overall

effective
diffusion

coefficient,
0*,

(cmVs)

1 I.44E-04 I

Unit
risk

factor,
URf

(nWmV

Reference
cone.,

RfC
(mq/m3)

1 427 1 15 1 2.46Et05 I 0.10 I 8.35E-OI 1 4.60E-04 I 184Et02 I 6.13E+30 | 4.02E-06 I 9.90E-01 1 NA I I.OEIOO I

EE-01\Ethylbenzene.xli ^CALCS



DATA ENTRY SHEET

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter "X" in "YES" box)

YES I
OR

CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION
(enter "X" in "YES" box and initial groundwater cone, below)

ENTER

Chemical
CAS No.

(numbers only,
no dashes)

91203 |

ENTER
Depth

below grade
to bottom

of enclosed
space floor,

LF
(15 or 200 cm)

15 I

ENTER
Vodose zone

SCS
soil type

(used to estimate

SOil VGPO'

permeability)

SIL 1

ENTER
Target
risk for

carcinogens,
TR

(unitless)

YES

ENTER
Initial

groundwater
cone.,

Cw
(mg/L)

2300

ENTER

Depth
below grade

to water table,
LWT

(cm)

442

OR

ENTER
Target hazard

quotient for
noncarcinogens,

THQ
(unitiess)

I x

Chemical

Naphthalene |

ENTER

SCS
soil type

directly above

water table

SIL

ENTER
User-defined
vadose zone
soil vapor

permeability,

kv
(err.2)

ENTER
Averaging
lime for

carcinogens,
Ale

(yrs)

ENTER

Average
soil/

groundwater
temperature,

Ts

CO

10

ENTER ENTER
Vadose zone Vadose zone

soil dry soil total
bulk density, porosity,

V V

(q/cm'5) (uniiiess)

ENTER
Vodose zone

soil water-filled
porosky,

q,V

(cirr/cm3)

1.5 0.43

ENTER ENTER
Averaging
time for Exposure

noncarcinogens, duration,
ATNC ED
(yrs) (yrs)

0.3

ENTER

Lxposure
frequency,

LT
(days/yr)

1.0E-06

Used to calculate

1

risk-based
groundwater concentration.

70 25 25 250

EE-01 \Naphthalene.xls\DATENTER

K-35



INTERMEDIATE CALCULATIONS SHEET

10
Ol

Source -
building

seporotion,

It
(cm)

Vadose
zone soil
oir-filled
porosity,

q,V

(cmYcm3)

Vadose zone
effective
total fluid
saturation,

s,,
(cmVcm3)

Vadose zone
soil

intrinsic
permeability,

ki
(cm!)

Vadose zone
soil

relative oir
permeability,

^(enfl

Vadose zone
soil

effective vapor
permeability,

k.
(cml

Sickness of
capillary

zone,

L=
(cm)

Total
porosity in
capillary

zone,

"a
(cm3/cmj)

Air-filled
porosity in
capillary

zone,

<V°
(cmVcm1)

Water-filled
porosity in
capillary

zone,

4..a
(cmVcm3)

Floor-
wall

seam
perimeter,

>U»
(cm)

I m

Bldq.

ventilolion
rote,

<U,
(cmVs)

I 0.130

Area of
enclosed

space
below
grade,

A.
(cm!)

F 0.642 1

Crock-
to-lolol

area
ratio,

h

(unrtless)

1.67E-09

Crock
depth
below
grade,

î
(cm)

1 0.519

Enthalpy of
vaporization at

ave. qroundwoler
temperature,

DH,.n
(col/mol)

1 8.65E-IO

Henry's low
constant at

ave. groundwaler
temperature,

llrs
(olm-mVmol)

1 68.18

Henry's law
constant at

ave. aroundwoter
temperature,

H'rs
(unitless)

1 0.43

Vapar
viscosity at

ove. soil
temperature,

mrs
(q/cm-s)

1 0.050 I

Vadose zone
effective
diffusion

caeffkienl,

D"v
(cmVs)

0.380

Capillary
zone

effective
diffusion

coefficient,

D"n
(cmVs)

1 3.844 1

Total
overall

effective
diffusion

coefficient,
D",

(cmVs)

I 5.63E+04

Diffusion
path

length,

U
(cm)

I 9.24E105

Convection
polh

length,

L,
(cm)

I 4.I6F-04 |

Source
vopor
cone.,

c«,M
(mq/m3)

15

Crock
radius.

r«d
(cm)

| 12,913

Average
vapor

flow rate
into bldg..

0«j
(cmVs)

I 1.52E-04

Crock
effective
diffusion

coefficient,
D«*

(cmVs)

I 6.55E-03

Area of
crock,

A^t
(cm1)

I 1.75E-04

Exponent of
equivalent
foundation

Peclel
number,
exp(Pe')

(unitless)

1 4.70E-04 I

Infinite
source
indoor

attenuation
coefficient,

a
(unitless)

2.62E-04

Infinite
source
bldg.

cone.,

Cuv,,
(mg/m3)

1 4.17E-04 I

Unit
risk Reference

factor, cone.,
URF RIC

(mg/m1)-1 (mg/m3)

I 427 1 15 I 1.51Et04 | 0.10 I 8.35E-01 I 4.70E-04 I 3.B4E+02 I l.40Et30 I 7.70E-06 | U6E-OI 1 NA | 1.4E-OI I

EE-01\Naphlhalene.xl/ ^CALCS



DATA ENTRY SHEET

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter "X" in 'YES" box)

YES L
OR

CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION
(enter "X" in 'YES" box and initial groundwoter cone, below)

ENTER

Chemical
CAS No.

(numbers only,
no dashes)

YES

ENTER
Initial

groundwater
cone.,

Cw
(mq/L)

1 X |

Chemical

71432

ENTER
Depth

below grade
to bottom

of enclosed
space floor,

LF
(15 or 200 cm)

2250

ENTER

Depth
below grade

to water table,
Lwr

(cm)

| Benzene |

ENTER ENTER

Average
soil/

SCS groundwater
soil type temperature,

directly above Ts

water table (°C)

15 442 1 SL 1 10 I

ENTER
Vadose zone

SCS
soil type

(used to estimate
soil vapor

permeability)

ENTER
User-defined
vadose zone
soil vapor

OR permeability,

k,
(cm2)

SIL 1 1

ENTER
Vadose zone

soil dry
bulk density,

fo/cm3)

ENTER
Vadose zone

soil total
porosity,

(unitless)

ENTER
Vadose zone

soil water-filled
porosity,

(cm3/cm3)

1.5 | 0.43 0.3 |

ENTER
Target
risk for

carcinogens,
TR

(unitless)

ENTER ENIER
Target hazard Averaging

quotient for time for
noncarcmogens, carcinogens,

THQ ATC

(unitless) (yrs)

ENTER
Averaging
time for

noncarcmogens,
A*NC

(yrs)

ENTER

Exposure
duration,

ED
(yrs)

ENTER

Exposure
frequency,

EF
(days/yr)

1.0E-06 I 1

Used to calculate risk-based
groundwater concentration.

70 25 | 25 I 250

EE-02\Benzene.xls\DATENTER

K-37



INTERMEDIATE CALCULATIONS SHEET

7s
I

00

Source -
building

separation,
It

(cm)

1 427

Bldg.
ventilation

rale,

(U,
(cmVs)

I 5.63Et04

Diffusion
path

length,

1<
(cm)

Vodose
zone soil
oir-lilled
porosity,

q,V

(cmVcm')

I 0.130

Area of
enclosed

space
below
grade,

A.
(cm2)

I 9.24E*05

Convection
path

length,

I,
(cm)

Vodose rone
effective
total fluid
saturation,

s,,
(cmVcm3)

I 0.642 |

Crock-
lo-lotol

area
ratio,

h
(unitless)

I 4.I6E-04 |

Source
vapor
cone.,
ĉ
min

(mq/m3)

Vodose zone
soil

intrinsic
permeability,

ki
(cm')

1.67E-09 |

Crack
depth
beloii
grade,
Z«d
(cm)

15 1

Crock
radius,

U»
(cm)

Vodose zone
soil

relative air
permeability,

K.
M

0.519

Enthalpy of
vaporization at

ove. groundroler
temperature,

OH..1S
(cal/mol)

8.122

Average
vapor

(law rate
into bldg.,

Qri
(cm1/*)

Vodose rone
sail

effective vapor
permeability,

k.
(cm1)

I 8.65E-IO

Henry's lo»
constant at

ove. groundoaler
temperature,

Hn
(alm-mVmol)

1 2.69E-03

Crock
effective
diffusion

coefficient,
0™*

(cm'/s)

Thickness of
capillary

zone,

U,
(cm)

1 68.18

Henry's law
constant at

ove. groundwoter
temperature,

H'rs
(unitless)

1 1.16E-OI

Area of
crock,

A^
(cm7)

Total
porosity in
capillary

zone,

"a
(cmVcm3)

1 0.43 |

Vapor
viscosity at

ove. sail
temperature,

mre
(q/cm-s)

1 1.75E-04 I

Exponent of
equivalent
foundation

Peclet
number,
cxp(Pe')

(unitless)

Air filled
porosity in
capillary

zone,

Q..O
(cm3/cm3)

0.050

Vadose zone
effective
diffusion

coefficient,
D«v

(cm'/s)

5.42E-04

Infinite
source
indoor

attenuation
coefficient,

a
(unitless)

Water-filled
porosity in
capillary

zone,

*.=
(cm3/cm3)

I 0.380

Capillary
zone

effective
diffusion

coefficient,
o*Q

(cmVs)

I 4.03E-05

Infinite
source
bldg.

cone.,

CfetTi*

(mq/m3)

Floor-
wall

seom
perimeter,
x^
(cm)

1 3,844 |

Total
overall

effeclrve
diffusion

coefficient,
D«,

(cm'/s)

1 1.82E-04 |

Unit
risk

factor,
URE

(mq/m3)-1

Reference
cone.,

RIC
(mq/m3)

| 427 1 15 1 2.60Et05 | 0.10 I 8.35E-OI 1 5.42E-04 1 3.84Et02 1 1.43E+26 I 4.74E-06 1 I.23EIOO 1 B.3E-Q6 | NA I

EE-02\Benzene.xl/ ^CALCS



DATA ENTRY SHEET

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter "X" in "YES" box)

YES L
OR

J

CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION
(enter "X" in "YES" box and initial grounawoter cone, below)

ENTER

Chemical
CAS No.

(numbers only,
no dashes)

108907

ENTER
Deoth

YES

ENTER
Initial

groundwater
cone.,

c*
(mg/L)

4350

ENTER

1 x

Chemical

Chlorobenzene |

ENTER

below grade
to bottom

of enclosed
space floor,

(15
U

or 200 cm)

15

Depth
below grade

to water table,
LWT

(cm)

442

SCS
soil type

directly above

water table

SIL

ENTER
Vadose zone

SCS
soil type

(useo to estimate OR

soil vapor

permeability)

SIL

ENTER
Target
risk for

carcinogens,
TR

(unitless)

ENTER
Target hazard
quotient for

noncardnogens,
THO

(unitless)

.OE-06 1

Used to calculate risk-based
groundwater concentration.

ENTER
User-defined
vadose zone
soil vapor

permeability,

k,
(cm2)

ENTER
Averaging
time for

carcinogens,
ATC

(yrs)

ENTER

Average
soil/

groundwater
temperature,

Ts
(°C)

10

ENTER ENTER
Vadose zone Vodose zone

soil dry soil total
bulk density, porosity,

V Vrb n

(g/cm3) (unitiess)

ENTER
Vadose zone

soil water-filled
porosity,

q.V

(cmYcm3)

1.5 0.43

ENTER ENTER
Averaging
time for Exposure

noncardnogens, duration,
ATNC ED
(yrs) (yrs)

0.3

ENTER

Exposure
frequency,

EF
(davs/yr)

70 25 25 250

EE-02\Chlorobenzene.xls\DATENTER

K-39



INTERMEDIATE CALCULATIONS SHEET

**O

Source-
building

separation,

Li
(cm)

Vodose
zone soil
air-filled
porosity,

q,V

(cmVcm3)

Vadose zone
effective
total fluid
saturation,

St,
(cmVcm3)

Vadose zone
soil

intrinsic
permeability,

k;

(cm'l

Vodose zone
soil

relative air
permeability,

k.

(fflfl

Vodose zone
soil

effective vapor
permeability,

k.
(cm1)

Thickness of
capillary

zone,

La

(cm)

Total
porosity in
capillary

zone,

Kn

(cmVcm3)

Air-filled
porosity in
capillary

zone,
q,H

(cmVcm1)

Vfoler-lilled
porosity in
capillary

zone,
q,fl

(cmVcm3)

Floor-
wall

seam
perimeter,

Xoirt

(cm)

1 427

Bldg.
ventilation

rate,
DMA*

(cmVs)

1 5.63E*04

Diffusion
path

length,

U
(cm)

I 0.130

Area of
enclosed

space
below
grade,

A«
(cm1)

1 9.24E+05

Convection
path

length,

1,
(cm)

I 0.642 |

Crack-
lo-lotol

area
ratio,

h
(un'riless)

I 4.I6E-04 I

Source
vapor
cone.,
c««™

(mg/m3)

I.67E-09 I

Crack
depth
below
grade,

7md

(cm)

15 1

Crock
radius,

<m*

(cm)

0.519 I

Enthalpy of
vaporization at

ave. groundwaler
temperature,

DH,.rs
(cal/mol)

9.803 I

Average
vapor

flow rale
into bldg.,

0..
(cmVs)

8.65E-IO 1

Henry's low
constant at

ave. groundwoler
temperature,

Mrs
(olm-mVmol)

I.54E-03 1

Crock
effects
diffusion

coefficient,
part

(cmVs)

68.18

Henry's law
constant at

ave. groundwater
temperature,

H'rs
(unttless)

1 6.65E-02

Area of
crack,

In*

(cm')

1 0.43 I

Vapor
viscosity at

ave. sail
temperature,

"hs
(Q/cm-s)

I 1.75E-04 |

Exponent of
equivalent
foundation

Peclet
number,
e»p(Pe')
(unKless)

0.050

Vodose zone
effective
diffusion

coefficient,

D"v
(cmVs)

4.55E-04

Infinite
source
indoor

attenuation
coefficient,

a
(unites)

1 0.380

Capillary
zone

effective
diffusion

coefficient,

0*0

(cmVs)

1 4.66E-05

Infinite
source
bldg.

cone.,

ChVr*

(mg/m3)

1 3.844 I

Total
overall

effective
diffusion

coefficient,
D*i

(cmVs)

1 IM-04 I

Unit
risk Reference

factor, cone.,
URF RfC

(mg/m3)-' (mg/m3)

1 427 1 '5 1 2.89Et05 I 0.10 1 8.35E-01 I 4.55E-04 1I 3.84E+02 1 1.31Ef3l | 4.88E-06 1 1.4IEFOO 1 NA | 2.0E-02 I

c EE-02\Chlorobenzene.xh 1CALCS



DATA ENTRY SHEET

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter "X" in "YES" box)

YES

OR
CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION
(enter "X" in "YES" box and initial groundwater cone, below)

ENTER

Chemical
CAS No.

(numbers only,
no dashes)

^S [

ENTER
Initial

groundwater
cone.,

c«
(mg/L)

X 1

Chemical

| 67663

ENTER
Depth

below grade
to bottom

of enclosed
space floor,

| 425

ENTER

Depth
below grade

Chloroform |

ENTER ENTER

Average
soil/

SCS groundwater
to water table, soil type temperature,

Lp LWT directly above Ts

(15 or 200 cm) (cm) water table (°C)

1 15 1 442 SIL 10 I

ENTER
Vodose zone

SCS
soil type

(used to estimate
soil vapor

permeability)

ENTER
User-defined
vadose zone
soil vapor

OR permeability,

k.
(cm2)

SIL I 1

ENTER
Vadose zone

soil dry
bulk density,

r,V

(g/cm3)

ENTER
Vadose zone

soil total
porosity,

nv

(unitless)

ENTER
Vadose zone

soil water-filled
porosity,

q,V

(cmVcm3)

1.5 | 0.43 0.3

ENTER
Target
risk for

carcinogens,
TR

(unitless)

ENTER ENTER
Target hazard Averaging

guotient for time for
noncarcmogens, carcinogens,

THQ ATC

(unitless) (yrs)

ENTER
Averaging
time for

noncarcmogens,
ATNC

(vrs)

ENTER

Exposure
duration,

ED
(vrs)

ENTER

Exposure
frequency,

EF
(aays/yr)

1.0E-06 |

Used to calculate

j

risk-based
groundwater concentration.

70 1 25 I 25 I 250

EE-02\Chloroform.xls\DATENTER

K-41



INTERMEDIATE CALCULATIONS SHEET

£»
NJ

Source -
building

separation,

li
(cm)

Vodose
zone soil
air-filled
porosity.

fl,"
(cmVcm3)

Vodose zone
effective
total fluid
saturation,

s,.
(cmYcm3)

Vadose zone
soil

intrinsic
permeability,

ki
(cml

Vadose zone
soil

relative air
permeability,

k.
(cm1)

Vodose zone
soil

effective vapor
permeability,

k,
(cm')

Thickness of
capillary

zone,
U

(cm)

Total
porosity in
capillary

zone,

rb
(cmVcm1)

Air-filled
porosity in
capillary

zone,

<ka

(cmVcm3)

Water-filled
porosity in
capillary

zone,

•KB
(cmVcm3)

Floor-
wall

seam
perimeter,

>Ui
(cm)

1 427

Bldg.
venlilotion

rote,

ObVn,

(cmVs)

I 0.130

Area of
enclosed

spoce
below
grade,

A,
(cm')

I 0.642 1

Crock-
to-tolal

area
ratio,

h
(unitless)

1.67E-09

Crack
depth
below
grade,

7«i
(cm)

1 0.519 |

Enthalpy of
vaporization at

ove. groundwoter
temperature,

DH..B
(col/mol)

8.65E-IO

Henry's la*
constant at

ove. groundwater
temperature,

Hrs
(olm-mVmol)

1 68.18

Henry's law
constant at

ove. groundwater
temperature,

H'rs
(unitless)

I 0.43

Vapor
viscosity at

ove. soil
temperature,

mrs
(q/cm-s)

1 0.050

Vodose zone
effective
diffusion

coefficient,
D*v

(cm'/s)

1 0.380

Capillary
zone

effective
diffusion

coefficient,
O'a

(cm'/s)

1 3.844 I

Total
overall

effective
diffusion

coefficient,

D",
(cm'/s)

I 5.63Ef04

Diffusion
polh

length,

U
(cm)

1 9.24Et05

Convection
path

length,

U
(cm)

I 4.I6E-04 |

Source
vopor
cone.,

CM,
(mq/m3)

15

Crack
radius,

rmrt

(cm)

1 7.554 I

Average
vapor

do* rote
into bldg.,

0.)
(cmVs)

I.B6E-03

Crack
effective
diffusion

coefficient,
D™*

(cmVs)

I 8.02E-02

Area of
crack,

A,*
(cm')

I 1.75E-04

Exponent of
equivalent
foundation

Peclet
number,
exp(Pe')

(unitless)

I 6.43E-04

Infinite
source
indoor

attenuation
coefficient,

a
(unilless)

1 5.30E-05

Infinite
source
bldg.

cone.,

CM*
(mq/m3)

1 2.3IE-04 |

Unit
risk Reference

factor, cone.,
URF R(C

(mq/mV (mg/m3)

1 427 1 15 1 3.41EM | 0.10 1 8.35E-OI I 6.43E-04 I 3.84E+02 1 1.I2E+22 1 5.56E-06 1 I.89E-OI I 2.3E-05 | NA |

EE-02\Chloroform.xl: (CALCS



DATA ENTRY SHEET

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter "X" in "YES" box)

YES L
OR

CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION
(enter "X" in "YES" box end initial groundwcter cone, below)

ENTER

Chemical
CAS No.

(numbers only,
no dashes)

YES

ENTER
Initial

groundwater
cone.,

c*
(mg/L)

1 x |

Chemical

91203

ENTER
Depth

below grade
to bottom

of enclosed
space floor,

LF
(15 or 200 cm)

195

ENTER

Depth
below grade

to water table,
U»T

(cm)

| Naphthalene |

ENTER ENTER

Average
soil/

SCS groundwater
soil type temperature,

directly above Ts

water table (°C)

15 442 1 SIL 1 10 I

ENTER
Vadose zone

SCS
soil type

(used to estimate
soil vapor

permeability)

ENTER
User-defined
vadose zone
soil vapor

OR permeability,

<
(cm2)

SiL I

ENTER
Vadose zone

soil cry
bulk density,

r>V

(g/cm3)

ENTER
Vadose zone

soil total
porosity,

nv

(unitless)

ENTER
Vadose zone

soil water-filled
oorosity,

q.V

(cmVcm3)

1.5 0.43 C.3

ENTER
Target
risk for

carcmoaens.
TR

(unitless)

ENTER ENTER
Target hazard Averaging

quotient for time for
noncarcmogens, carcinogens,

THQ ATC

(unitless) (yrs)

ENTER
Averaging
time lor

norcarcmogens,
A*NC

(yrs)

ENTER

exposure
duration,

ED
(yrs)

ENTER

Exposure
frequency,

*r

(doys/yr)

1.0E-06 1

Used to calculate risk-based
groundwater concentration.

70 25 25 250

EE-02\Naphthalene.xls\DATENTER

K-43



INTERMEDIATE CALCULATIONS SHEET

7S
I

Source-
building

seporation,

I,
(cm)

1 427

Bldg.
venlilotion

rote,

Ob*,

(cmVs)

I 5.631 1 04

Diffusion
path

length,

l«
(cm)

Vadose
zone soil
air-filled
porosity,

<uv

(cmVcm3)

1 O.UO

Area of
enclosed

space
below
grade,

Ae
M

1 9.24E105

Convection
path

length,

L,
(cm)

Vadose zone
effective
total fluid
saturation,

Su
(cmVcm3)

1 0.642 I

Crock-
to-tatol

area
ratio,

h
(unKless)

[ 4.I6E 04 |

Source
vapor
cone.,

c_
(mq/m:)

Vadase zone
soil

intrinsic
permeability,

ki
(cm7)

I.67E-09 1

Crock
depth
below
grade,

z™.
(cm)

15 1

Crack
radius,

Wt
(cm)

Vadose zone
soil

relative air
permeability,

K,
(cm')

0.519 I

Enthalpy of
vaporization at

ave. groundwoter
temperature,

Olios
(cal/mol)

12,913 |

Average
vapor

flaw rate
into bldg.,

0*
(cmVs)

Vadase zone
soil

effective vopor
permeability,

k.
(cm')

1 8.65E-IO I

Henry's law
constant at

ave. groundwaler
temperature,

Us
(otm-mj/mol)

1 I.52E-04 |

Crack
effective
diffusion

coefficient,
IT*

(cm'/s)

Thickness of
capillary

zone,

La

(cm)

68.18

Henry's law
constant at

ave. graundwater
temperature,

H'.$
(unKless)

6.55E-03

Area of
crack,

Ami

(cm!)

Tatol
porosity in
capillary

zone,

"0
(cmVcm3)

1 0.43 I

Vapor
viscosity at

ove. soil
temperature,

mrs
(g/cm-s)

1 I.75E-04 |

Exponent of
equivalent
foundation

Peclet
number,
exp(Pe')
(unites)

Air-filled
porosity in
capillary

zone,

<k.a

(cmYcm3)

0.050

Vadose zone
effective
diffusion

coefficient,
D",

(cmVs)

4.70E-04

Infinite
source
indoor

attenuation
coefficient,

a
(unitless)

Water-filled
porosity in
capillary

zone,

4..°
(cmVcm5)

I 0.380

Capillary
zone

effective
diffusion

coefficient,

Va

(cmVs)

I 2.62E-04

Infinite
source
bldg.

cone.,

CuiVm
(mg/m3)

Eloor-
wall

seam
perimeter,

>U*
(cm)

1 3,844 I

Total
overall

effective
diffusion

coefficient,

0",
(cm'/s)

I 4.17E-04 |

Unit
risk

factor,
URF

(mg/m3)-1

Reference
cone.,

RfC
(mg/m3)

1 427 1 15 1 1.28Ef03 1 0.10 I 8.35E-OI I 4.70E-04 | 3.84EKJ2 I I.40E+30 | 7.70E-06 1 9.83E-03 1 NA 1 1.4E-OI |

EE-02\Naphllialeiiiio.xl/ RCALCS



DATA ENTRY SHEET

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter "X" in 'YES" box)

YES L
OR

J

CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION
(enter "X" in "YES" box and initial groundwater cone, below)

YES

ENTER ENTER
Initial

Chemical groundwater
CAS No. cone.,

(numbers only, Cw
no dashes) (fig/L)

X |

Chemical

| 79016 | 49.5

ENTER ENTER
Depth

below grade
to bottom Depth

of enclosed below grade
space floor, to water table,

If Lwr
(15 or 200 cm) (cm)

Trichloroethylene |

ENTER ENTER

Average
soil/

SCS groundwater
soil type temperature,

directly above Ts

water table (°C)

I 15 I 442 SIL 1 10 I

ENTER
Vadose zone

SCS
soil type

(used to estimate OR
soil vaoor

permeability)

ENTER
User-defined
vadose zone

soil vapor
permeability,

k,
(cm2)

SIL I I

ENTER
Vadose zone

soil dry
bulk density,

rb
V

(q/cm1)

ENTER
Vadose zone

soil total
porosity,

nv

(unitless)

ENTER
Vadose zone

soil water-filled
porosity,

q,V

(cmVcrr3)

1.5 | 0.43 C.3

ENTER
Taraet
risk for

carcmoaens,
TR

(unitless)

ENTER ENTER
Target hazard Averaging
quotient for time for

noncaranogens, carcinogens,
THQ ATC

(unitless) (yrs)

ENTER
Averaging
time for

noncarcinogens,
%;
(yrs)

ENTER

ixposure
duration,

ED
(yrs)

ENTER

Exposure
frequency,

EF
(aoys/yr)

1.0E-06 i

Used to calculate risk-based
groundwater concentration.

70 i 25 25 250 1

EE-02\Trichloroethene.x!s\DATENTER

K-45



INTERMEDIATE CALCULATIONS SHEET

*»
0)

Source -
building

separation,

li
(cm)

1 427

Bldg.
ventilation

rale,

(U,
(cmVs)

I 5.63EM

Diffusion
poth

length.

U
(cm)

1 427

Vadose
zone soil
air- lilted
porosity,

q,v

(cmVcrn1)

1 0.130

Area of
enclosed

space
below
grade,

Ae
(cm!)

1 9.24EW5

Convection
path

length,

U
(cm)

1 15

Vodose zone
effective
total fluid
saturation,

S,,
(cmVcm3)

1 0.642 1

Crock •
ta-lolol

orea
ratio,

h
(unitless)

1 4.16E-04 |

Source
vapor
cone.,

CMM

(mg/m3)

I I.02E104 |

Vadase zone
soil

intrinsic
permeability,

ki
(cm')

I.67E-09 I

Crock
depth
below
grade,

7-OKt

(cm)

15 1

Crack
radius,

r«d
(cm)

0.10 |

Vadase zone
soil

relative air
permeability,

fc*
(cm1)

0.519

Enthalpy of
vaporization at

ave. groundwaler
temperature,

DH,R
(col/mol)

8.557

Average
vapor

flaw rote
into bldg.,

Qrf
(cmVs)

8.35E-OI

Vadose zone
sail

effective vapor
permeability,

k.
(cml

1 8.65E-10 I

Henry's low
constant at

ove. groundwater
temperature,

Hrs
(atm-mVmol)

I 4.79E-03 |

Crock
effective
diffusion

coefficient,

r"
(cmVs)

I 4.83E-04 |

thickness of
capillary

zone,

U,

(cm)

68.18

Henry's law
constant at

ave. groundwaler
temperature,

H'rs
(unttless)

2.06E-OI

Area of
crack,

Aa«»
(cm')

3.84Et02

Total
porosity in
capillary

zone,

"a
(cmVcm3)

1 0.43

Vapor
viscosity at

ave. sail
temperature,

"to
(q/cm-s)

1 I.75E-04

Exponent of
eguivalent
foundation

Peclet
number,
e«p(Pe')

(unitless)

1 2,IIEt29

Air-filled
porosity in
capillary

zone,

<fc.o

(cmVcm3)

1 0.050 1

Vadose zone
effective
diffusion

coefficient,

D"v
(cmVs)

1 4.83E-04

Infinite
source
indoor

attenuation
coefficient,

a

(unitless)

1 3.93E-06

Water-filled
porosity in
capillary

zone,

<Va

(cmVcm3)

I 0.380

Capillary
zone

effective
diffusion

coefficient,

o"a
(cmVs)

[ 2.93E-05

Infinite
source
bldg.

cone..

CtrifH

(mg/m3)

1 4.0IE-02

floor-
wall

seam
perimeter,

U
(cm)

1 3,844 I

Total
overall

effective
diffusion

coefficient,

D",
(cmVs)

1 1.39E-04 I

Unit
risk

factor,
URF

(mg/m3)-1

1 1.7E-06 I

Reference
cone.,

RtC
(mg/m3)

NA I

EE-02\Trichloronthone.xl/



DATA ENTRY SHEET

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter "X" in "YES" box)

YES L
OR

CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION
(enter "X" in "YES" box and initial groundwater cone, below)

ENTER

Chemical
CAS No.

(numbers only,
no dashes)

71432 |

ENTER
Depth

below grade
to bottom

of enclosed
space floor,

Lf
(15 or 200 cm)

15 I

ENTER
Vadose zone

SCS
soil type

(used to estimate
soil vapor

permeability)

SIL I

ENTER
Tcrget
risk for

carcinogens,
TR

(unitless)

YES

ENTER
Initial

groundwater
cone.,

Cw
(mg/L)

620

ENTER

Depth
below grade

to water table,
LWT

(cm)

506

OR

ENTER
Target hazard
guotient for

noncarcinogens,
THQ

(unities)

1 x

Chemical

Benzene

ENTER

SCS
soil type

directly above

water table

SIL

ENTER
User-defined
vadose zone
soil vapor

permeability,

k.
(cm2)

ENIER
Averaging
time for

caranoaens,
ATc

(yrs)

ENTER

Average
soil/

groundwater
temperature,

T;

(°c)

10

ENTER
Vadose zone

soil dry
bulk density,

TI,V

(q/cmj)

u

ENTER
Vadose zone

soil total
porosity.

r,v

(unitless)

ENTER
Vadose zone

soil water-filled
porosity,

q,V

(cm3/cm3)

1.5

ENTER
Averaging
time for

noncarcinogens,
ATuc
(yrs)

| 0.43

ENTER

Exposure
duration,

ED
(yrs)

0.3

ENTER

Exposure
freauency,

EF
(days/yr)

1.0E-06 |

Used to calculate

1

risk-based
groundwater concentration.

70 25 25 250

AA-l-S1\Benzene.xls\DATENTER

K-47



INTERMEDIATE CALCULATIONS SHEET

Source-
building

separation,

li
(cm)

491

Bldg.
ventilation

role,

Owft,
(cmYs)

Vadosc
zone soil
air- filled
porosity,

q,v

(cm3/cm3)

1 0.130

Area of
enclosed

space
below
grade,

A.
(cm!)

Vodosc zone
effective
total fluid
saturation,

s.,
(emYcm3)

0.642

Crock-
to-tolol

area
ratio,

h
(unitless)

Vadose zone
soil

intrinsic
permeability,

ki
(cm1)

I.67E-09 |

Crock
depth
below
grade,

z™*
(cm)

Vodose zone
soil

relative air
permeability,

*•(cm})

0.519 I

Enthalpy of
vaporization at

ave. groundwoter
temperature,

DH..IS
(cal/mol)

Vadose zone
soil

effective vapor
permeability,

k,
(enfl

B.65E-IO

Henry's low
constant at

ave. groundwoter
temperature,

HIS
(olm-mVmol)

Thickness of
capillary

zone,

U
(cm)

68.18

Henry's low
constant at

ave. groundwoler
temperature,

H'B
(unitless)

Total
poiosKy in
capillary

zone,

"d
(cmVcm3)

1 0.43

Vopor
viscosity at

ave. soil
temperature,

mis
(q/cm-s)

Air-filled
porosity in
copilloiy

zone,

<ka

(cmVem3)

1 0.050

Vadose zone
effective
diffusion

coefficient,

D*v
(cm'/s)

Water-filled
porosity in
capillary

zone,

<k=
(cmVcm3)

1 0.360

Capillary
zone

effective
diffusion

coefficient,
o*n

(cm'/s)

floor-
wall

seam
perimeter,

>Ut
(cm)

1 3,844 I

Total
overall

effective
diffusion

coefficient,
D",

(em'/s)

5.63Et04

Diffusion
poth

length,
L,

(cm)

1 9.24E+05

Convection
path

length,

1,
(cm)

491 1 15

4.I6E-04

Source
vapor
cone.,

c«™
(mq/m1)

7.18E*04

15 1

Crock
radius,

W
(cm)

0.10 |

8.122 1

Average
vopor

flow rate
into bldg.,

Qrf
(cmVs)

8.35E-01 |

2.69E-03

Crack
effective
diffusion

coefficient,
IT"

(cm'/s)

5.42E-04

1.16E-OI

Area of
crack,
A^
(cm')

3.84E*02

I I.75E-04

Exponent of
equivalent
foundation

Peclet
number,
e,p(Pe')

(unilless)

1 1.43Et26

1 5.42E-04

Infinite
source
indoor

attenuation
coefficient,

a
(unitless)

1 4.58E-06

1 4.03E-05

Infinite
source
bldg.

cone.,

CUM*
(mgV)

1 3.29E-01

1 1.99E-04 I

Unit
risk Reference

factor, cone.,
URf RfC

(mg/mV (mg/m3)

I 8.3E-06 | NA I

AA-l-S1\Bonzeim.xl RCALCS



DATA ENTRY SHEET

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter "X" in "YES" box)

YES J
OR

CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION
(enter "X" in "YES11 box and initial groundwater cone, below)

YES

ENTER ENTER
initial

Chemical groundwater
CAS No. cone.,

(numbers only, C*
no dashes) (m<j/L)

1 x |

Chemical

| 108907 | 8700

ENTER ENTER
Depth

below grade
to bottom Depth

of enclosed below grade
space floor, to water table,

LF LWT

(15 or 200 cm) (cm)

Chlorobenzene |

ENTER ENTER

Averaae
soil/

SCS groundwater
soil type temperature,

directly above Ts

water table (°C)

I 15 I 506 SIL 1 10 I

ENTER
Vadose zone

SCS
soil type

(used to estimate
soil vapor

permeability)

ENTER
User-defined
vadose zone
soil vapor

OR permeability,

KV

(cm2)

SIL I I

ENTER
Vadose zone

soil dry
bulk density,

rb
v

(q/cm3)

ENTER
Vadose zone

soil total
porosity,

nv

(unitless)

ENTER
Vadose zone

soil water-filled
porosity,

<W"
(cmVcm3)

1.5 0.43 0.3 |

ENTER
Target
risk for

carcinogens,
TR

(unitless)

ENTER ENTER
Target hazard Averaging
quotient for time for

noncoranogens, carcinogens,
THQ ATC

(unitless) (yrs)

ENTER
Averaging
time for

noncarcmogens,
ATwc
(vrs)

ENTER

Exposure
duration,

ED
(vrs)

ENTER

Exposure
frequency,

•J
(days/yr)

1.0E-06 1

Used to calculate risk-based
groundwater concentration.

70 25 I 25 I 25C

AA-I-S1 \Chlorobenzene.xfs\DATENTER

K-49



INTERMEDIATE CALCULATIONS SHEET

I
tn
o

Source-
building

seporotion,
IT

(cm)

Vodose
zone soil
oir-lillcd
porosity,

q,v

(cmVcm3)

Vadose zone
effective
total fluid
saturation,

s.,
(cmVcm3)

Vodose zone
soil

intrinsic
permeability,

kj

(cm!)

Vadose zone
soil

relative air
permeability,

k^
(cm')

Vadose zone
soil

effective vopor
permeability.

k,
(cm1)

Thickness of
capillary

zone,
U,

(cm)

Total
porosity in
capillary

zone,
n=

(cmVcm3)

Air-filled
porosity in
capillary

zone,

•fcjn

(cm3/cm3)

Water- filled
porosity in
capillary

zone,
Q.fl

(cmVcm3)

Floor -
wall

scorn
perimeter,

Xtnd

(cm)

1 491

Bldg.
ventilation

rote,
Owfn,

(cmVs)

I 0.130

Area of
enclosed

space
below
grade,

A,

(cm')

1 0.642 1

Crock-
to-lotol

orea
ratio,

h
(unities:)

I.67E-09

Crock
depth
below
grade,
Zcnet

(cm)

1 0.519

Enthalpy of
vaporization at

ave. groundwoter
temperature,

OH,.is
(cal/mol)

1 B.65E-10 I

Henry's low
constont ot

ave. groundwater
temperature,

Us
(olm-m3/mol)

68.18

Henry's low
constant at

ave. groundwater
temperature,

H'rs
(unities*)

1 0.43 1

Vopor
viscosity at

ave. sail
temperature,

mis
(g/cm-s)

0.050

Vodose zone
effective
diffusion

coefficient,
D*v

(cm'/s)

1 0.380

Capillary
zone

effective
diffusion

coefficient,
0*n

(cm'/s)

1 3,844 I

Total
overall

effective
diffusion

coefficient,

D",

(cmVs)

1 5.63EI04

Diffusion
path

length,
|<

(cm)

1 491

1 9.24Et05

Convection
polh

length,

I,
(cm)

1 15

1 4.I6E-04 I

Source
vopor
cone.,

C««M
(mq/m3)

1 5.78E+05 |

15

Crock
radius,

r«d
(cm)

0.10

1 9,803

Average
vopor

flow rote
into bldg.,

Qri
(cmVs)

1 8.35E-01

1 I.54E-03 I

Crock
effective
diffusion

coefficient,
0™*

(cmVs)

1 4.55E-04 |

6.65E-02

Area of
crack,
AmJ

(cm1)

3.84E*02

1 I.75E-04 |

Exponent af
equivalent
foundation

Peclel
number,
exp(Pe')
(unKless)

1 I.31E+31 1

4.55E-04

Infinite
source
indoor

attenuation
coefficient,

a
(unit less)

4.68E-06

1 4.66E-05

Infinite
source
bldg.

cone.,

ChlTn

(mg/m3)

1 2.71EtOO

1 2.05E-04 I

Unit
risk Reference

(odor, cone.,

URF RIC

(mg/m3)-1 (mg/m3)

1 NA I 2.0E-02 1

AA-l-S1\Chloroberizene.xlsi CALCS



DATA ENTRY SHEET

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter "X" in "YES" box)

YES L
OR

J

CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION
(enter "X" in "YES" box and initial groundwoter cone, below)

ENTER

Chemical
CAS No.

(numbers only,
no dashes)

YES

ENTER
Initial

groundwater
cone.,

C*
(mq/L)

1 x 1

Chemical

| 75014

ENTER
Depth

below arade
to bottom

of enclosed
space floor,

LF
(15 or 200 cm)

970

ENTER

Depth
below grade

to water table,
LWT

(cm)

| Vinyl chloride (chloroethene) J

ENTER

scs
soil type

directly above

water table

ENTER

Average
soil/

groundwater
temperature,

T,

(°C)

15 506 1 SIL 10 1

ENTER
Vadose zone

SCS
soil type

(used to estimate
soil vapor

permeability)

ENTER
User-defined
vadose zone
soil vapor

OR permeability,

k,
(cm2)

SIL 1 1

ENTER
Vadose zone

soil dry
bulk density,

V
(g/cm3)

ENTER
Vadose zone

soil total
porosity,

nv

(unitless)

ENTER
Vadcse zone

soil water-filled
porosity,

q.V

(cmVcm3)

1.5 | 0.43 I 0.3 |

ENTER
Target
risk for

carcinogens,
TR

(unitless)

ENTER ENTER
Target hazard Averaging

quotient for time for
noncarcmogens, carcinogens,

THQ ATC

(unitless) (yrs)

ENTER
Averaging
time for

noncarcmoaens,
AT*
(yrs)

ENTER

Exposure
duration,

ED
(yrs)

ENTER

Exposure
frequency,

EF
(days/yr)

1.0E-06 1

Used to calculate risk-based
groundwater concentration.

70 25 25 1 250

AA-l-S1\Vinyl Chlonde.xls\DATENTER

K-51



INTERMEDIATE CALCULATIONS SHEET

I
in
NJ

Source -
building

separation,
li

(cm)

Vodose
zone soil
oir-lilled
porosity,

d."
(cmVcm3)

Vodose zone
effective
tolol fluid
saturation,

s,,
(cmVcm1)

Vodose zone
soil

intrinsic
permeability,

Vi
(cm')

Vadose zone
soil

relative oir
permeability,

k.
(cm!)

Vadose zone
soil

effective vapor
permeabilily,

k.
(cm!)

Thickness of
capillary

zone.

l«
(cm)

Total
porosity in
capillary

zone,

"a
(cmVcm1)

Air-filled
porosity in
capillary

zone,

<k»
(cmVcm3)

Water-filled
porosity in
capillary

zone,

<t.fl
M/cmJ)

Floor-
wall

seam
perimeter,

*<*.
(cm)

1 491

Bldg.
ventilation

mte,

<U«
MA)

\ 0.130

Area af
enclosed

space
below
grade,

A<
Ml

I 0.642 |

Crock-
to-total

area
ratio,

h
(unities;)

1.67E-09

Crack
depth
below
grade,

?«d

(cm)

I 0.519

Enthalpy of
vaporization at

me. groundwaler
temperature,

DK,.B

(cal/mol)

I 8.65E-IO

Henry's Ian
constant at

ave. groundwoter
temperalure,

HB
(alm-mVmol)

I 68.18

Henry's law
constant a(

ave. groundwater
temperature,

HB
(unrtlessl

1 0.43

Vapor
viscosity at

ave. soil
temperalure,

f"is
(q/cm-s)

I 0.050

Vadose zone
effective
diffusion

coeffkient,

D*v
MA)

I 0.380

Capillary
zone

effective
diffusion

coefficient,
D"0

MA)

1 3,844 |

Total
overall

effective
diffusion

coefficient,
D«,

MA)

1 5.63Et04

Diffusion
path

length,

l<
(cm)

1 9.24E*05

Convection
path

length,

1,
(cm)

1 4.16E-04 I

Source
vopor
cone.,

c_
(mg/m3)

15

Crack
radius,

r«t
(cm)

I 5,000

Average
vapor

flow role
into bldg.,

Od
MA)

1 1.73E-02

Crack
effective
diffusion

coefficient,
D"*

MA)

I 7.46E-01

Area ol
crack,
A**
(em1)

1 I.75E-04

Exponent of
eguivolent
foundation

Peclel
number,
exp(Pe')
(unilless)

1 6.43E-04

Infinite
source
indoor

attenuation
coefficient,

a
(unites)

I 2.70E-05

Infinite
source
bldg.

cone.,

Cblirx

(mq/mj)

1 1.54E-04 I

Unit
risk Reference

(actor, cone.,
URF RIC

(rnq/m5)-' (mg/m3)

1 491 1 15 [ 7.24Et05 1 0.10 I 8.35E--OI I 6.43E-04 1 3.84Ef02 1 I.IIEf22 1 3.82E-06 1 2.76EtOO 1 8.4E-05 I NA 1

AA-l-S1Winyl Chluiide.xls ^CALCS



DATA ENTRY SHEET

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter "X" in 'YES" box)

YES

OR
J

CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION
(enter "X" in 'YES" box and initial groundwater cone, below)

ENTER

Chemical
CAS No.

(numbers only,
no dashes)

YES

ENTER
Initial

groundwater
cone.,

Cw
(mg/L)

I X

Chemical

71432

ENTER
Depth

below grade
to bottom

of enclosed
space floor,

LF
(15 or 200 cm)

120

ENTER

Depth
below grade

to water table,
LWT

(cm)

Benzene |

ENTER

SCS
soil type

directly above

water table

ENTER

Average
soil/

groundwater
temperature,

Ts

CO

15

ENTER
Vadose zone

scs
soil type

(used to estimate
soil vapor

permeability)

SIL

ENTER
Target
risk for

carcinogens,
m

(unitless)

506

OR

ENTER
Target hazard
quotient for

noncaranogens,
THQ

(unitless)

SIL

ENTER
User-defined
vadose zone

soil vapor
permeability,

kv
(cm2)

ENTER
Averaging
time for

carcinogens,
ATC

(vrs)

10 |

ENTER ENTER ENTER
Vadose zone Vadose zone Vadose zone

soil dry soil totci soil water-filled
bulk density, porosity, porosity,

i/ u V
rb n q.

(q/cm3) (unitless) (cm3/cm3)

1.5 I 0.43 0.3 |

ENTER ENTER ENTER
Averaging
time for Exposure Exposure

noncarcinogens, duration, frequency,
ATNC ED EF
(yrs) (yrs) (days/yr)

1.0E-06 I 1

Used to calculate risk-based
groundwater concentration.

70 25 I 25 250 I

AA-l-S2\Benzene.xls\DATENTER

K-53



INTERMEDIATE CALCULATIONS SHEET

I
ui
•t.

Source-
building

separation,

li
(cm)

Vadose
zone soil
oir-lilled
porosity,

g,"

(cmVcm5)

Vadose zone
effective
total fluid
saturation,

s,,
(cmVcm3)

Vodose zone
soil

intrinsic
permeability,

k;
(cm!)

Vadose zone
soil

relative air
permeability,

It,,
(cm!)

Vodose zone
soil

effective vapor
permeability,

k.
(cm')

Thickness of
capillary

zone,
U,

(cm)

Total
porosity in
capillary

zone,

"a
(cmVcm3)

Air-filled
porosity in
capillary

zone,

lip
(cmVcm3)

Water-filled
porosity in
capillary

zone,
Q»a

(cmVcm3)

Floor-
wall

seom
perimeter,

Xme»

(cm)

| 491

Bldg.
ventilation

rote,

tw«
(cmVs)

I 0.130

Area of
enclosed

space
below
grade,

Ae
(cm'l

1 0.642 I

Crack-
lo-lotol

area
ratio,

h

(unitless)

I.67E-09 1

Crock
depth
below
grade,

z™»
(cm)

0.519 I

Enthalpy of
vaporization ot

ove. groundwater
temperature,

Oll.,s
(col/mo!)

8.65E-10 |

Henry's low
constant at

ove. groundwater
temperature,

HTS
(olm-m3/mol)

68.18

Henry's law
constant at

ove. groundwater
temperature,

H'IS
(unitless)

1 0.43 1

Vapor
viscosity at

ove. soil
temperature,

mis
(q/cm-s)

0.050

Vadose zone
effective
diffusion

coefficient,
D*v

(cm'/s)

1 0.380

Capillary
zone

effective
diffusion

coefficient,
D""a

(cmVs)

1 3.844 1

Total
overall

effective
diffusion

coeffkienl,

D*i

(cmVs)

| 5.63Et04

Diffusion
path

length,

U
(cm)

1 9.24Et05

Convection
path

length,

U
(cm)

1 4.I6E-04 1

Source
vapor
cone.,

c«™
(mg/mj)

15 1

Crock
radius,
'end

(cm)

8.122 I

Average
vapor

flow rate
into bldg.,

Ori
(cmVs)

2.69E-03 |

Crack
effective
diffusion

coefficient,
0"*

(cmVs)

I.I6E-01

Area of
crack,
A«i
(cm')

1 1.75E-04 |

Exponent of
equivalent
foundation

Peclel
number,
exp(Pe')
(unitless)

5.42E-04

Infinite
source
indoor

attenuation
coefficient,

a
(unitless)

1 4.03E-05

Infinite
source
bldg.

cone.,

CM*
(mg/m3)

1 1.99E-04 |

Unit
risk Reference

factor, cone.,
URF RfC

(mg/m5)-1 (mg/m3)

1 491 1 15 1 1.39Ef04 I 0.10 I 8.35E-01 F 5.42E-04 | 3.84EI02 1 1.43E+26 I 4.58E-06 1 6.37E-02 1 8.3E-06 | KA I

AA-l-S2\Ben7erm xl iCALCS



DATA ENTRY SHEET

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter "X" in "YES" box)

YES

OR
CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION
(enter "X" in "YES" box and initial groundwater cone, below)

ENTER

Chemical
CAS No.

(numbers only,
no dashes)

108907

YES

ENTER
Initial

groundwater
cone.,

C*
(mq/L)

L x J

Chemical

3200 Chlorobenzene

ENTER
Depth

below grade
to bottom

of enclosed
space floor,

If
(15 or 200 cm)

15

ENTER

Depth
below grade

to water table,
UK

(cm)

506

ENTER

SCS
soil type

directly above

water table

SIL

ENTER

Average
soil/

groundwater
temperature,

' is

10

ENTER
Vadose zone

SCS
soil type

(used to estimate
soil vapor

permeability)

ENTER
User-defined
vadose zone
soil vapor

OR permeability,

k,
(cm2)

SiL 1

ENTER
Vadose zone

soil dry
bulk density,

rb
v

(g/cm3)

ENTER
Vadose zone

soil total
porosity,

nv

(unitless)

ENTER
Vadose zone

soil water-filled
porosity,

qw
v

(cmVcrn3)

1.5 | 0.43 0.3 |

ENTER
Target
risk for

carcinogens,
TR

(unitless)

ENTER ENTER
Target hazard Averaging
quotient for time for

noncaranogens, carcinogens,
THQ ATC

(unitless) (yrs)

ENTER
Averaging
time for

noncaranogens,
ATNC

(yrs)

ENTER

Exposure
duration,

ED
(yrs)

ENTER

Exposure
frequency,

EF
(days/yr)

l.OE-06 1 1

Used to calculate risk-based
groundwater concentration.

70 25 | 25 I 25C

AA-l-S2\Chlorobenzene.xls\DATENTER
K-55



INTERMEDIATE CALCULATIONS SHEET

Source-
building

separation,

It
(cm)

1 491

Dido,
ventilation

role,

Qwtr«
(cmVs)

Vadose
zone soil
air-filled
porosity,

q,V

(cmVcm3)

1 0.130

Area of
enclosed

space
below
grade,

A.
(cm1)

Vadose zone
effective
total fluid
soturatian,

S,.
(cm'/cm3)

1 0.642 1

Crock-
to-tolal

area
ratio,

h
(unites)

Vadose zone
sail

intrinsic
permeability,

ki
(cm')

1.67E-09 |

Crock
depth
below
grade,

Z«d
(cm)

Vodose zone
soil

relotoe air
permeability,

*,
(cm!)

0.519 I

Enthalpy of
vaporization at

ave. groundwoter
temperature,

DH,.n
(col/mol)

Vadose zane
sail

effects vapor
permeability,

k.
(cm1)

8.65E-IO I

Henry's to*
constant at

ave. groundmler
temperature,

Us
(otm-mVmol)

Thickness of
capillary

zone,

l«
(cm)

68.18

Henry's law
constant ol

ave. groundwaler
temperature,

H'rs
(unitless)

Total
porosity in
capillary

zane,

ria
(cmVcm3)

1 0.43 |

Vapor
viscosity ot

ave. soil
temperature,

mis
(a/cm-s)

Air-filled
porosity in
capillary

zone,

V>
(cmVcm1)

0.050

Vodose zone
effective
diffusion

coefficient,

D"v
(cm'/s)

Water-filled
porosity in
capillary

zone,

<h*
(cmVcm3)

1 0.380

Capillary
zone

effective
diffusion

coefficient,

Va

(cm'/s)

Eloor-
wall

seam
perimeter,

>U
(cm)

1 3,844 |

Total
overall

effective
diffusion

coefficient,

D*i
(cm'/s)

I 5.63EI04

Diffusion
path

length,
L,

(cm)

1 491

I 9.24E*05

Convectian
path

'engirt,

u
(cm)

1 15

1 4.16E-04 |

Source
vapor
cone..
C«™

H/m3)

1 2.131+05 |

15 1

Crock
radius,
<m*

(cm)

0.10 I

9.803 |

Average
vapor

flow rale
into bldg.,

0*
(cmVs)

8.35E-01 |

1.54E-03 |

Crock
effective
diffusion

coefficient,
D-*

(cmVs)

4.55E-04 |

6.65E-02

Area of
crock,
A™*
(cm')

3.84Et02

1 1.75E-04 I

Exponent of
equivalent
foundation

Peclet
number,
exp(Pe')
(unitless)

1 1.31E+31 |

4.55E-04

Infinite
source
indoor

attenuation
coefficient,

a
(unitless)

4.68E-06

1 4.66E-05

Infinite
source
bldg.

cone..

CM*
(mgym3)

1 9.96E-OI

1 2.05E-04 1

Unit
risk Reference

factor, cone.,
URE RfC

(mq/m3)"1 (mg/m3)

1 NA | 2.0E-02 I

AA-l-S2\Chlorobenzene.xl|



DATA ENTRY SHEET

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter "X" in "YES" box)

YES J
OR

CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION
(enter "X" in "YES" box and initial groundwoter cone, below)

ENTER

Chemical
CAS No.

(numbers only,
no dashes)

| 79016

ENTER
Depth

below grade
to bottom

of enclosed
space floor,

LF
(15 or 200 cm)

YES

ENTER
Initial

groundwoter
cone.,

Cw
(mq/L)

1 x |

Chemical

180

ENTER

Depth
below grade

to water table,
Lwr

(cm)

| Trichloroethylene |

ENTER ENTER

Averaae
soil/

SCS grcundwcter
soil type temperature,

directly above Ts

water table (°C)

I 15 506 1 SIL I 10 1

ENTER
Vadose zone

SCS
soil type

(used to estimate
soil vapor

permeability)

ENTER
User-defined
vodose zone
soil vapor

OR permeability,

k.
(cm2)

S!L 1 1

ENTER
Vadose zone

soil dry
bulk density,

rb
V

(q/cm3)

ENTER
Vodose zone

soil total
porosity,

nv

(unitless)

ENTER
Vadose zone

soil water-filled
porosity,

q.v

(cmVcm0)

1.5 C.43 0.2

ENTER
Target
risk for

carcinogens,
TR

(unitless)

ENTER ENTER
Target hazard Averaging
quotient for time for

noncaranogens, carcinogens,
THQ ATC

(unitless) (yrs)

ENTER
Averaging
time for

noncarcmogens,
ATNC

(yrs)

ENTER

Exposure
duration,

ED
(yrs)

ENTER

Exposure
frequency,

EF
(doys/yr)

1.0E-06 1

Used to calculate risk-based
groundwater concentration.

70 25 25 250 I

AA-l-S2\Trichloroethylene.xls\DATENTER
K-57



INTERMEDIATE CALCULATIONS SHEET

I
in
00

Source -
building

separation,

li
(cm)

Vodose
zone soil
air -filled
porosity,

q,V

(cmVcm1)

Vodose zone
effective
tolol fluid
saturation,

s,,
(cmVcm3)

Vodose zone
soil

intrinsic
permeability,

kj

(cm1)

Vodose zone
sail

relotrve air
permeability,

^(cm1)

Vodose zone
soil

effective vapor
permeability,

k.
(cm')

Hiickness of
capillary

zone,

'a
(cm)

Total
porosity in
copiltory

zone,

Ha

(cmVcm1)

Air-lilled
porosity in
capillary

zone,

Q>fl
(cmVcm5)

Woter-lilled
porosity in
capillary

zone,
Q.a

(cmVcm')

Floor-
woll

seam
perimeter,

Xmd

(cm)

1 491

Bldg.
ventilation

rate,

(Urn,
(cm'/s)

1 0.130

Area ol
enclosed

space
below
grade,

Ae
(cm1)

1 0.642 I

Crock-
to-tolal

area
ratio,

h
(unilless)

1.67E-09 |

Crack
depth
below
grade,

ZTO*

(cm)

0.519

Enthalpy of
vaporization ol

ove. groundwaler
temperature,

DIL.R
(col/mol)

1 8.65E-10

Henry's law
constant at

ove. groundwoler
temperature,

Mrs
(olm-m3/mol)

1 68.18

Henry's low
constant ol

ave. groundwater
temperature,

H',s
(unities:)

1 0.43 1

Vapor
viscosity ol

ove. soil
temperature,

mis
(q/cm-s)

0.050 |

Vadase zone
effective
diffusion

coefficient,
0*v

(cm'/s)

0.380

Capillary
zone

effective
diffusion

coefficient,

V*a

(cmVs)

1 3.844 I

lolal
overall

effective
diffusion

coeffkient,
D",

(cm'/s)

I 5.63Et04

Diffusion
path

length,

U
(cm)

1 9.24Et05

Convection
polh

length,
L,

(cm)

I 4.16E-04 |

Source
vapor
cone.,

CKM

(mg/m3)

15 1

Crack
radius,

r«d

(cm)

8,557

Average
vapor

flow rale
into bldg.,

Orf
(cmVs)

1 4.79E-03

Crack
effective
diffusion

coefficient,
D™*

(cmVs)

1 2.06E-01

Area af
crack,
A««i
(cm2)

1 1.75E-04 I

Exponent ol
equivalent
foundation

Peclet
number,
e*p(Pe')
(unriless)

4.83E-04 1

Infinite
source
indoor

attenuation
coeffkient,

a
(unKless)

2.93E-05

Infinite
source
bldg.

cone..
CI.IT,,

(mg/m1)

1 1.53E-04 |

Unit
risk Reference

factor, cone.,
URF RIC

(mq/mV (mq/m3)

1 491 1 15 1 3.71Et04 | 0.10 | 8.35E-OI 1 4.83E-04 1 3.84Et02 1 2.1IE129 ! 3.81E-06 I 1.4IE-01 1 I.7E-06 I HA 1

AA-l-S2\Trichloroelhylene.xl!/ 1CALCS



DATA ENTRY SHEET

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter "X" in 'YES" box)

YES L
OR

CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION
(enter "X" in 'YES" box and initial groundwater cone, below)

ENTER

Chemical
CAS No.

(numbers only,
no dashes)

750H

ENTER
Depth

I

YES

ENTER
Initial

groundwater
cone.,

Cw
(mq/L)

240

ENTER

1 x

Chemical

Vinyl chloride (chloroethene) |

ENTER

below grade
to bottom

of enclosed
space floor,

LF
(15 or 200

15

ENTER

cm)

1

Depth
below grade

to water table,
Ur

(cm)

506

Vadose zone
SCS

soil type
(used to estimate

soil vapo '
OR

permeability)

SIL

ENTER
Taraet
risk for

carcinogens,
TR

(unitless)

ENTER
Target hazard
quotient for

noncarcmogens,
THQ

(unitless)

SCS
soil type

directly above

water table

SIL

ENTER
User-defined
vadose zone

soil vapor
permeability,

k.

(cm2)

ENTER
Averaging
time for

carcinogens,
ATc

(yre)

ENTER

Average
soil/

groundwater
temperature,

is
(°c)

10 1

ENTER ENTER
Vadose zone Vadose zone

soil dry soil total
bulk density, porosity,

v v
fb n

(g/cm5) (unitless)

ENTER
Vadose zone

soil water-filled
porosity,

q,V

(cmVcm1)

;.5 | 0.43

ENTER ENTER
Averaging
time for Exposure

nonccrcinogens, duration,
ATNc ED
(yrs) (yrs)

0.3

ENTER

Exposure
frequency,

EF
(days/yr)

1.0E-06

Used to calculate

1

risk-based
groundwater concentration.

70 25 1 25 250

AA-l-S2\VinylChloride.xls\DATENTER

K-59



INTERMEDIATE CALCULATIONS SHEET

A
I

Source-
building

seporotion,

li
(cm)

Vodose
zone soil
oil-lilled
porosity,

q,v

(cmVcm3)

Vadose zone
effective
total lluid
saturation,

s,,
(cmVcm1)

Vodose zone
soil

intrinsic
permeability,

ki
(cm!)

Vadose zone
soil

relative air
permeability,

k.
(cm1)

Vodose zone
soil

elleclive vapor
permeability,

k.
(cm1)

Ihickness of
capfcry

zone,
U,

(cm)

Total
porosity in
capillary

zone,

"a

(cmVcm1)

Air-filled
porosity in
capillary

zone,

IP
(cmj/cmj)

Water-filled
porosity in
capillary

zone,

<(..a

(cmVcm3)

Eloor-
wall

seam
perimeter,

)U
(cm)

491

Bldg.
ventilation

(ate,

(U.
(emVs)

I 0.130

Areo of
enclosed

space
below
grade,

A.
(cnfl

I 0.642 |

Crock-
lo-totol

oreo
ratio,

h
(unites)

I.67E-09 |

Crock
depth
below
grade,

Z«d
(cm)

O.SI9

Enthalpy of
vaporization at

ove. groundwater
temperature,

DH,rs
(cal/mol)

8.65E-IO

Henry's la*
constant at

ove. groundwoter
temperature,

HR
(atm-m3/mol)

I 68.18

Henry's law
constant at

ove. groundwater
temperature,

H'rs
Mess)

1 0.43

Vapor
viscosity ol

ove. soil
temperature,

mrs
(q/cm-s)

1 0.050

Vadose zone
effective
diffusion

coefficient,

D'v
(cmVs)

I 0.380

Capillary
zone

effective
diffusion

coefficient,
D*0

(cmVs)

3.844 I

Total
overall

effective
diffusion

coeffkient,
D*r

(cmVs)

5.63EI04

Diffusion
path

length,

U
(cm)

491

1 9.24E*05

Convection
path

length,

U
(cm)

1 15

1 4.I6E-04 |

Source
vapor
cone.,
(U.

(mq/m3)

1 1.79E*05 I

15 1

Crack
rodius,

r«d

(cm)

0.10 |

5,000

Average
vapor

(to* rate
into bldg.,

O.J
(cmVs)

8.35E-OI

I.73E-02

Crack
effective
diffusion

coefficient,
D"*

(cmVs)

6.43E-04

1 7.46E-OI

Area of
crack,
A^
(cm')

1 3.84E+02

1 I.75E-04

Exponent of
equ'Nolenl
foundation

Peclel
number,
exp(Pe')

(unilless)

1 I.IIEt22

1 6.43E--04

Infinite
source
indoor

attenuation
coefficient,

0

(unites)

1 3.82E-06

1 2.70E-05

Infinite
source
bldg.
cone.,
<**,

(mq/mj)

1 6.83E-OI

I.54E-04

Unit
risk Reference

factor, cone.,
URF R(C

(mq/mt1 (mq/m3)

8.4E-05 NA

AA-l-S2Wlnyl Ctilodde.xli [CALCS



DATA ENTRY SHEET

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter "X" in "YES" box)

YES L
OR

CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION
(enter "X" in "YES" box and initial groundwater cone, below)

YES

ENTER ENTER
Initial

Chemical groundwater
CAS No. cone.,

(numbers only, C#
no dashes) (mq/L)

71432 | 680

ENTER ENTER
Depth

below grade
to bottom Depth

of enclosed below grade
space floor, to water table,

IF UT
(15 or 200 cm) (cm)

X 1

Chemical

Benzene

ENTER ENTER

Average
soil/

SCS groundwcter
soil type temperature,

directly above Ts

water table (°C)

15 1 506 SIL 1 10

ENTER
Vadose zone

SCS
soil type

(used to estimate
soil vapor

permeability)

ENTER
User-defined
vodose zone

soil vapor
OR permeability,

k,
(cm2)

SiL 1

ENTER
Vadose zone

soil dry
bulk density,

r*V

(g/cm3)

ENTER
Vadose zone

soil total
porosity,

r,v

(unitless)

ENTER
Vadose zone

soil water-filled
porosity,

q.V

(cmVcm3)

1.5 0.43 | 0.3

ENTER
Toraet
risk for

carcinogens,
TR

(unitless)

ENTER ENTER
Target hazarc Averaging

quotient for time for
noncarcmogens, carcinogens,

THQ ATC

(unitless) (yrs)

ENTER
Averaging
time for

noncarcmogens,
AT*
(yrs)

ENTER

Exposure
duration,

ED
(yrs)

ENTER

Exposure
frequency,

EF
(days/yr)

1.0E-06 I

Used to calculate

1

risk-based
groundwater concentration.

70 25 25 I 250

EE-12\Benzene.xls\DATENTER

K-61



INTERMEDIATE CALCULATIONS SHEET

I
CT>
NJ

Source-
building

seporolion,
LT

(cm)

1 491

Bldg.
ventilation

rote,
QteViK

(cmVs)

1 5.63Et04

Diffusion
path

length,
L,

(cm)

Vadose
zone soil
on filled
porosity,

q,"
(cm3/cm3)

1 0.130

Areoof
enclosed

space
below
grade,

A,

(cm')

1 9.24E105

Convection
path

length,
L,

(cm)

Vadase zone
effective
total fluid
saturation,

Sti
(cmVcm3)

1 0.642 I

Crock-
to-total

area
ratio,

h
(unites)

1 4.16E-04 |

Source
vapor
cone.,
c.™

(mg/m3)

Vadase zone
soil

intrinsic
permeability,

kj

(cm1)

1.67E-09 |

Crack
depth
below
grade,
ZBK»

(cm)

15 1

Crock
radius,
r«d
(cm)

Vadose zone
soil

relative air
permeability,

k.
(cm')

0.519

Enthalpy of
vaporization at

ove. groundwater
temperature,

DH,.rs
(col/mol)

8,122

Average
vapor

flow rate
into bldg.,

Orf
(cmVs)

Vadose zone
soil

effective vapor
permeability,

k.
(cm')

1 8.65E-IO I

Henry's low
constant at

ove. groundwoter
temperature,

ltrs
(alm-m3/mol)

1 2.69E-03 1

Crack
effective
diffusion

coefficient,
0™*

(cm'/s)

thickness of
capillary

zone,
U,

. (cm)

68.18

Henry's law
constant at

ave. groundwoler
temperature,

H'rs
(unittess)

I.I6E-OI

Area of
crack,
A«i
(cm')

Total
porosity in
capillary

zone,

rw
(cmVcm3)

] 0.43

Vapor
viscosity at

ave. soil
temperature,

mrs
(g/cm-s)

1 I.75E-04

Exponent of
eguivalent
foundation

Peclet
number,
exp(Pe')
(unitless)

Ail-filled
porosity in
capillary

zone,

°*n
(cmVcm3)

1 0.050 I

Vadase zone
effective
diffusion

coefficient,
D^y

(cm'/s)

1 5.42E-04 I

Infinite
source
indoor

attenuation
coefficient,

a
(unit less)

Water-filled
porosity in
capillary

zone,
q,fl

(cmVcm3)

0.380

Capillary
zone

effective
diffusion

coefficient,
o*a

(cm'/s)

4.03E-05

Infinite
source
bldg.

cone.,
CtaM*

(mg/m3)

Floor-
wall

seam
perimeter,

Xcmt

(cm)

1 3.844 1

Total
overall

effective
diffusion

coefficient,
D",

(cm'/s)

1 I.99E-04 I

Unit
risk

factor,
URE

(mg/m3)-1

Reference
cone.,
RIC

(mg/m3)

I 491 1 15 I 7.87EW T 0.10 I 8.35E-01 I 5.42E-04 1 3.84Et02 1 1.43Et26 1 4.5BE-06 I 3.61E-01 1 8.3E-06 I KA I

EE-12\Benzeiine.xl^ 1CALCS



DATA ENTRY SHEET

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter "X" in "YES" box)

YES

OR
J

CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION
(enter "X" in 'YES" box and initial groundwater cone, below)

ENTER

Chemical
CAS No.

(numbers only,
no dashes)

108907

ENTER
Depth

YES

ENTER
Initial

groundwater
cone.,

Cw
(mg/L)

1400

ENTER

I x

Chemical

Chlorobenzene |

ENTER

below grade
to bottom

of enclosed
space floor,

(15
Lf

or 200 cm)

15

Depth
below erode

to water table,
Lwr

(cm)

506

SCS
soil type

directly above

water table

SIL

ENTER
Vadose zone

scs
soil type

(used to estimate OR

soil vapor

permeability)

S1L

ENTER
Target
risk for

carcinogens,
TR

(unitless)

ENTER
Target hazard

guotient for
noncoranogens,

THQ
(unitless)

1.0E-06 1

Used to calculate risk-based
groundwater concentration.

ENTER
User-defined
vodose zone
soil vapor

permeability,

k.
(cm2)

ENTER
Averaging
time for

carcinogens,
AT:

(vrs)

ENTER

Average
soil/

groundwater
temperature,

T<

(°C)

10 I

ENTER ENTER
Vcdose zone Vadose zone

soil dry soil total
bulk density, porosity,

rb
v

(g/cm3) (unitless)

ENTER
Vadose zone

soil water-filled
Dorosny,

c,.v

(cmVcm3)

1:5 | 0.43

ENTER ENTER
Averaging
time for Exposure

noncarcinogens, duration,
ATNC ED
(vrs) (yrs)

0.3 |

ENTER

Lxposure
freauency,

EF
(days/yr)

70 25 I 25 250 1

EE-12\Chlorobenzene.xte\DATENTER

K-63



INTERMEDIATE CALCULATIONS SHEET

T;
i

Source -
building

separation,

It
(cm)

| 491

Bldg,
ventilation

rote.

(U,

(cmVs)

I 5.63E+04

Diffusion
path

length,

U
(cm)

1 491

Vadase
zone soil
air-lilled
porosity,

q,'
(cmVcm3)

0.130

Areaal
enclosed

space
below
grade,

Ae
(erf)

9.24E+05

Convection
path

length,

L,
(cm)

15

Vadase zone
effective
total fluid
saturation,

s,,
(cmVcm3)

0.642

Crock-
to-lolol

area
ratio,

h
(unit less)

4.16E-04

Source
vapor
cone.,

C««.
(mq/m3)

9.30Et04

Vodose zone
sail

intrinsic
permeability,

ki
(cm!)

I.67E-09 I

Crack
depth
below
grade,

U
(cm)

15 1

Crack
radius,

'net

(cm)

0.10 1

Vadose zone
soil

relative air
permeability,

*•(cm')

0.519

Enthalpy of
vaporization at

ovc. g/oundwoter
temperature,

WVn
(cal/mol)

9.803

Average
vapor

flaw rate
into bldg.,

a*
(cmVi)

8.35E-01

Vodose zone
sail

effective vapor
permeability,

k.
(cm1)

I 8.65E-10

Henry's low
canstant at

ave. groundwater
temperature,

HR
(alm-mVmol)

I I.54E-03

Crack
effective
diffusion

coefficient,
D01*

(taffy]

\ 4.55E-04

Thickness of
capillary

zone,

La

(cm)

I 68.18

Henry's low
constant at

ave. groundwater
temperature,

H'rs
(un'rtless)

I 6.65E-02

Area of
crack,

And

M

1 3.84E+02

Total
porosity in
capillary

zone,

la

(cmVcm3)

1 0.43 1

Vapor
viscosity at

ave. soil
temperature,

mrs

(q/cm-s)

1 I.75E-04 I

Exponent of
equivalent
foundation

Peclet
number,
exp(Pe')

(unitless)

1 IJICtJl 1

Air-filled
porosity in
capillary

zone,

V
(cmVcm1)

0,050 1

Vadose zone
effective
diffusion

coefficient,

0",
(taffy]

4.55E-04 1

Infinite
source
indoor

attenuation
coefficient,

a
(unitless)

4.6BE-06 I

Water-filled
porosity in
capillary

zone,

<I..a

(cmVcm3)

0.380

Capillary
zone

effective
diffusion

coefficient,

D"a

(taffy]

4.66E-05

Infinite
source
bldg.

cone.,

CMI*
(mq/m3)

4.36E-01

Floor-
wall

seam
perimeter,

X-d
(cm)

1 3,844 I

Total
overall

effective
diffusion

coefficient,

0",
(taffy]

\ 2.05E-04 I

Unit
risk

factor,
URE

(mq/mV

1 NA 1

Reference
cone.,

RIC
(mq/m3)

2.0E-02

EE-12\Chlorohonzene.xlJ 'CALCS



DATA ENTRY SHEET

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter "X" in "YES" box)

YES L
OR

J

CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION
(enter "X" in "YES" box and initial groundwater cone, below)

ENTER

Chemical
CAS No.

(numbers only,
no dashes)

71432

ENTER
Depth

belo* grade
to oottom

of enclosed
space floor,

LF
(15 or 200 cm)

YES

EKTER
Initial

groundwater
cone.,

c*
(mq/L)

1 x H

Chemical

750

ENTER

Depth
below grade

to water table,
LWT

(cm)

1

ENTER

SCS
soil type

directly above

water table

Benzene |

ENTER

Average
soil/

qroundwater
temperature,

Ts

CO

15 506 1 SIL 1 10 I

ENTER
Vadose zone

SCS
soil type

(used to estimate
soil vapor

permeability)

ENTER
User-defined
vadose zone
soil vapor

OR permeability,

kv
(cm2)

SIL 1 1

ENTER
Vadose zone

soil dry
bulk density,

r,V

(q/cm3)

ENTER
Vadose zone

soil total
oorosity,

nv

(unitless)

ENTER
Vadose zone

-soil water-filled
porosity,

q.V

(cmVcm3)

1.5 0.43 I 0.3 |

ENTER
Target
risk for

carcinogens,
TR

(unitless)

ENTER ENTER
Target hazard Averaging
quotient for time for

noncarcmogens, carcmoqens,
THQ ATC

(unitless) (yrs)

ENTER
Averaging
time for

noncarcmogens,
AT*
(yrs)

ENTER

Exposure
duration,

ED
(vrs)

ENTER

Exposure
frequency,

EF
(days/yr)

1.0E-06 I

Used to calculate

1

risk-based
groundwater concentration.

70 25 I 25 | 250

EE-14\Benzene.xls\DATENTER

K-65



INTERMEDIATE CALCULATIONS SHEET

/*;
i
01

Source -
building

scporation,

li
(cm)

Vadose
zone soil
oir filled
porosity,

Q,V

(cmVcm3)

Vodose zone
effective
total fluid
saturation,

S,,
(cmVcm3)

Vodose 2onc
soil

intrinsic
permeability,

ki
(cm1)

Vodose zone
soil

relative air
permeability,

k.
(cm')

Vadose zone
soil

effective vopor
permeability,

k.
(cm1)

Thickness ol
capillary

zone,

U,
(cm)

Total
porosity in
capillary

zone,
«n

(cmVcm1)

Air-filled
porosity in
capillary

zone,

<V°
(cmVcm1)

Water-filled
porosity in
capillary

zone,

Q..a

(cmVcm3)

Floor-
woll

seom
perimeter,

>U
(cm)

I 491

Bldg.
ventilation

rote,

<U«
(cmVs)

I 0.130

Area of
enclosed

space
below
grade,

A*
(em1)

I 0.642 |

Crack-
to-total

oreo
rotio,

h
(unrtless)

I.67E-09 I

Crack
deplh
below
grade,

z™,
(cm)

0.519

Enthalpy of
vaporization at

ove. groundwoter
temperature,

OH*
(cal/mol)

1 B.65E-10 I

Henry's low
constant ol

ove. graundwater
temperature,

Hrs
(alm-mj/mol)

68,18

Henry's low
constant at

ove. groundwoter
temperature,

H'IS
(unrtless)

T 0.43 I

Vopor
viscosKy ol

ave. soil
temperature,

mis
(q/cm-s)

0.050

Vodose zone
effective
diffusion

coefficient,
D"v

(cm'/s)

1 0.380

Capillary
zone

effective
diffusion

coefficient,
o*n

(cmVs)

1 3.844 I

Tatal
overall

effective
diffusion

coefficient,
0",

(cm'/s)

I 5.63Et04

Diffusion
path

length.
I.

(cm)

I 9.24Et05

Convection
path

length,

I,
(cm)

1 4.16E-04 I

Source
vopor
cone.,
c«™

(mg/m3)

15 1

Crack
radius,
<«rt
(cm)

8,122

Average
vapor

flow rate
into bldg.,

0*
(cm3/s)

1 2.69E-03 I

Crack
effective
diffusion

coefficient,
D"*

(cm'/s)

1.16E-OI

Area of
crock,
A™*
(cm'l

1 1.75E-04 1

Exponent of
equivalent
foundation

Peclet
number,
exp(Pe')
(unit less)

5.42E-04

Infinite
source
indoor

attenuation
coefficient,

a
(unrtless)

1 4.03E-05

Infinite
source
bldg.

cone.,

Cw*
(mg/m3)

1 1.99E-04 I

Unit
risk Reference

factor, cone.,
URE RIC

(mg/m1)"1 (mg/m3)

I 491 1 15 1 8.68EW | 0.10 I 8.35E-01 1 5.42E-04 I 3.84E+02 1 1.43E+26 I 4.58E-06 1 3.98E-01 1 8.3E-06 I NA I

EE-14\Benzene.xl/ 'RCALCS

V



DATA ENTRY SHEET

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter "X" in "YES" box)

YES

OR
CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION
(enter "X" in "YES" box end initial groundwoter cone, below)

ENTER

Chemical
CAS No.

(numbers only,
no dashes)

YES

ENTER
Initial

groundwater
cone.,

c*
(mg/L)

1 x D

Chemical

108907

ENTER
Depth

below grade
to bottom

of enclosed
space floor,

LF
(15 or 200 cm)

| 1400

ENTER

Depth
below grade

to water table,
Ur

(cm)

| Chlorobenzene |

ENTER

SCS
soil type

directly above

water table

ENTER

Average
soil/

groundwater
temperature,

Tc

(°0

15 506 1 SIL 1 10 I

ENTER
Vodose zone

SCS
soil type

(used to estimote OR
soil vapor

permeability)

ENTER
User-defined
vodose zone
soil vapor

permeability,

k,
(cm2)

SIL 1 1

ENTER
Vadose zone

soil dry
bulk density,

rb
v

(g/cm3)

ENTER
Vadose zone

soil total
porosity,

nv

(unitiess)

ENTER
Vodose zone

soil water-filled
porosity,

q.V

(cT,3/cm3)

1.5 0.43 0.3

ENTER
Target
risk for

carcinogens,
TR

(unitiess)

ENTER ENTER
Target hazard Averaging
quotient for time for

noncarcinogens, carcinogens,
THQ AT:

(unitiess) (yrs)

ENTER
Averaging
time for

noncarcmogens,
ATNC

(vrs)

ENTER

Exposure
duration,

ED
(yrs)

ENTER

Exposure
frequency,

EF
(days/yr)

1.0E-OG 1

Used to calculate risk-based
groundwater concentration.

70 1 25 25 250

EE-14\Chlorobenzene.xls\DATENTER

K-67



INTERMEDIATE CALCULATIONS SHEET

A
I

Source -
building

separation,

It
(cm)

Vodosc
zone soil
oir-lilled
porosity,

0,v

(cmVcm3)

Vodose zone
effective
total fluid
saturation,

Sh
(cmVcm3)

Vodose zone
soil

intrinsic
permeability,

kj
(cnV)

Vadose rone
soil

relative air
permeability,

k.
(cm')

Vodose zone
soil

effective vapor
permeability,

k,
(cm2)

Thickness of
capillary

zone,

U
(cm)

lotol
porosity in
capillary

zone,

"a
(cmVem3)

Ail-filled
porosity in
capillary

zone,

<va
(cm'/cm3)

Wotu-lilled
porosity in
capillary

zone,

4..Q

(cm3/cm3)

floor-
wall

seam
perimeter,

>U
(cm)

1 491

Bldg.
ventilation

rate,
<Ur«

(cmVs)

I 0.130

Area of
enclosed

space
below
grade,

A,
(cm')

I 0.642 |

Crock-
lo-total

orea
ratio,

h
(unites)

I.67E-09

Crack
depth
below
grade,
z«.
(cm)

I 0.519

Enthalpy of
vaporization at

ave. groundwoler
temperature,

DH..B
(cal/mol)

1 B.65[-IO I

Henry's low
constant at

ave. groundwoter
temperature,

HB
(alm-mVmol)

68.18

Henry's low
constant ol

ave. groundwoter
temperature,

H'rs
(unitless)

1 0.43 |

Vapor
viscosity at

ave. soil
temperature,

mrs
(a/cm-s)

0.050 I

Vodose zone
effective
diffusion

coefficient,

D-v
(cmVs)

0.380

Capillary
zone

effective
diffusion

coefficient,
o"0

(crn'/s)

1 3.844 I

Total
overall

effective
diffusion

coefficient,

D",
(cmVs)

1 5.63Et04

Diffusion
path

length,

U
(cm)

1 9.24EI05

Convection
polh

length,
L,

(cm)

1 4.16E-04 I

Source
vapor
cone.,

c«.
(mg/m1)

15

Crack
radius,
Ud

(cm)

1 9,803

Average
vapor

flow rote
into bldg.,

Q.I
(cmYs)

1 1.54E-03 |

Crack
effective
diffusion

coefficient,
DT*

(cm'/s)

6.65E-02

Area of
crack,
A~t
(afl

1 1.75E-04 I

Exponent of
equivalent
foundation

Peclet
number,
exp(Pe')
(unitless)

4.55E-04 |

Infinite
source
indoor

attenuation
coefficient,

0

(unitless)

4.66E-05

Infinite
source
bldg.

cone.,
CM*

(rnVm3)

1 2.05E-04 1

Unit
risk Reference

factor, cone.,
URF RIC

(mg/mV (mq/mj)

1 491 1 15 1 9.M+04 I 0.10 | B.35E-01 1 4.55E-04 | 3.84EI02 1 l.3IEf3l | 4.68E-06 I 4.36E-01 1 NA I 2.0E-02 I

EE-14\Chlorohonzeno xl 1CALCS



DATA ENTRY SHEET

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter "X" in "YES" oox)

YES

OR
J

CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION
(enter "X" in "YES" box and initial groundwater cone, below)

ENTER

Chemical
CAS No.

(numbers only,
no dashes)

YES

ENTER
Initial

groundwater
cone.,

C*
(mg/L)

1 x I

Chemical

| 71432

ENTER
Depth

below grade
to bottom

of enclosed
space floor,

Lr

(15 or 200 cm)

| 44

ENTER

Depth
below arade

to water table,
LWT

(cm)

| Benzene |

ENTER

SCS
soil type

directly above

water table

ENTER

Average
soil/

groundwater
temperature,

Ts

(°C)

1 15 I 466 1 SIL 10 I

ENTER
Vodose zone

SCS
soil type

(used to estimote
soil vapor

permeability)

ENTER
User-defined
vodose zone

soil vapor
OR permeability,

kv
(cm2)

SIL 1

ENTER
Vadose zone

soil dry
bulk density,

(a/cm3)

ENTER
Vodose zone

soil total
porosity,

n"

(unitless)

ENTER
Vadose zone

soil water-filled
porosity,

(cmVcnr)

1.5 | 0.43 0.3

ENTER
Target
risk for

carcinogens,
TR

(unitless)

ENTER ENTER
Target hazard Averaging
quotient for time for

noncarcmogens, carcinogens,
THQ ATC

(unitless) (yrs)

ENTER
Averaging
time for

noncarcmogens,
ATNc
(yrs)

ENTER

Exposure
duration,

ED
(yrs)

ENTER

Exposure
frequency,

EF
(days/yr)

1.0E-06 ',

Used to calculate risk-based
groundwater concentration.

70 25 25 | 250

EEG-109\Benzene.xls\DATENTER

K-69



INTERMEDIATE CALCULATIONS SHEET

7;

Source -
building

separation,
IT

(cm)

Vodose
zone soil
air- filled
porosity,

Q,v

(cmVcm1)

Vodose zone
effective
total fluid
saturation,

s,,
(cm'/cm3)

Vodose zone
soil

intrinsic
permeability,

k;
(cm1)

Vadose zone
soil

relative oir
permeability,

k*
(cm1)

Vadose zone
soil

effective vapor
permeability,

k.
(cm')

Ihickness of
capillary

zone,
U

(cm)

Total
porosity in
capillary

zone,
n°

(cmVcm1)

Air-filled
porosity in
capillary

zone,

1.*
(cmVcm3)

Water-filled
porosity in
capillary

zone,
<t«.a

(cmVcm3)

Floor
wall

seam
perimeter,

>U
(cm)

1 451

BWq.
ventilation

rate,

Qt.*,
(cmVs)

1 0.130

Area of
enclosed

space
below
grade,

A,
(cm1)

I 0.642 |

Crock-
to-total

area
ratio.

h
(unitless)

I.67E-09 |

Crock
depth
below
grade,

/*-
(cm)

0.519

Enthalpy of
vaporization at

ave. groundwaler
temperature,

OIL.IS
(col/mol)

I 8.65E-10

Henry's low
constant ol

ave. groundwaler
temperature,

llrs
(olm-mVmol)

I 68.18

Henry's law
constant at

ave. groundwaler
temperature,

H'l5

{unitless)

I 0.43

Vapor
viscosity at

ove. soil
temperature,

mrs
(q/cm-s)

I 0.050

Vodose zone
effective
diffusion

coefficient,
D*v

(cm'/s)

I 0.380

Capillary
zone

effective
diffusion

coefficient,
D*n

(cmVs)

1 3.844 I

Total
overall

effective
diffusion

coefficient,

V,
(cmVs)

1 5.63Et04

Diffusion
path

length,
l<

(cm)

I 9.24E+05

Convection
path

length,

U
(cm)

1 4.16E-04 I

Source
vapor
cone.,
CW1M

(ma/m3)

15 1

Crock
radius,
fm*

(cm)

8.122

Average
vapor

flow rate
into bldg.,

Ori
(cmVs)

1 2.69E-03

Crock
effective
diffusion

coefficient,
D™*

(cmVs)

1 1.16E-OI

Area of
crock,
A^t
(cm2)

1 1.75E-04

Exponent of
eguivolenl
foundation

Peclet
number.
e«p(Pe')
(unrtless)

1 5.42E-04

Infinite
source
indoor

attenuation
coefficient,

a
(unitless)

1 4.03E 05

Infinite
source
bldg.

cone.,

CM*,
(mq/m1)

1 1.BBE-04 1

Unit
risk Reference

factor, cane.,
URF R(C

(mq/mV (mq/m1)

1 451 1 15 | 5.09E+03 | 0.10 | 8.35E-01 1 5.42E-04 1 3.84E*02 1 1.43EI26 1 4.68E-06 1 2.38E-02 1 B.3E-06 I NA I

EEG-109\Benzene.xl^ ICALCS



DATA ENTRY SHEET

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter "X" in "YES" box]

YES

OR
CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION
(enter "X" in "YES" box and initial groundwater cone, below)

67663

YES L J
ENTER

Chemical
CAS No.

(numbers only,
no dashes)

ENTER
Initial

groundwater
cone.,

Cw
(mq/L) Chemical

76 Chloroform

ENTER
Depth

below grade
to bottom

of enclosed
space floor,

U-
(15 or 200 cm)

ENTER

Depth
below grade

to water table,
LWT

(cm)

15 466

ENTER

SCS
soil type

directly above

water table

SIL

ENTER

Average
soil/

groundwater
temperature,

Ts

10

ENTER
Vadose zone

SCS
soil type

(used to estimate
soil vapor

permeability)

SIL

ENTER
Target
risk for

carcmoger.s,
TR

(unitless)

OR

ENTER
Target hazard
guotient for

noncoranogens,
THQ

(unitless)

ENTER
User-defined
vodose zone
soil vapor

permeability,

k.
(cm2)

ENTER
Vadose zone

soil dry
bulk density,

rb
v

(g/cm3)

ENTER
Vadose zone

soil total
porosity,

nv

(unitless)

ENTER
Vadose zone

soil water-filled
porosity,

q.V

(cmVcm3)

1.5

ENTER ENTER
Averaging Averaging
time for time for

carcinogens, noncarcinogens,
ATC AT^

(yrs) (yrs)

0.43

ENTER

Exposure
duration,

ED
(yrs)

0.3

ENTER

Exposure
frequency,

EF
(days/yr)

1.0E-06 1

Used to calculate risk-based
groundwater concentration.

70 25 25 250

EEG-109\Chloroforrrvxls\DATENTER
K-71



INTERMEDIATE CALCULATIONS SHEET

^

NJ

Source -
building

separation.

li
(cm)

Vodose
zone soil
oir-lilled
porosity,

q,V

(cmVcm3)

Vodose zone
effective
lotol fluid
saturation.

s,,
(cmYcm3)

Vadose zone
soil

intrinsic
permeability,

ki
(erf)

Vadose zone
soil

relative oir
permeability,

t.
(trf)

Vodose zone
soil

effective vapor
permeability,

k.
(cm!)

Thickness of
capillary

zone,

U
(cm)

Total
porosity in
capillary

zone,

"a
(cmVcm3)

Air-filled
porosity in
capillary

zone,

<V=
(cmVcm3)

Water-filled
porosity in
capillary

zone,

Q..C,
(cmVcm3)

Floor-
wall

seam
perimeter,

Xa*

(cm)

1 451

Bldg.
vent ilol ion

role,

<U,
(cmVs)

I 0.130

Areo of
enclosed

space
below
grade,

A,
(cm2)

I 0.642 |

Crock-
to-tolol

oreo
ratio,

h
(unitless)

I.67E-09 1

Crock
depth
below
grade,

4*
(cm)

0.519

Enthalpy of
vaporization at

ave. groundwaler
temperature,

0%
(cal/mol)

1 8.65E-10

Henry's law
constant at

ave. groundwoler
temperature,

Mrs
(alm-mVmol)

1 68.18

Henry's law
constant at

ave. groundwoter
temperature,

H'IS
(unitless)

1 0.43 1

Vopor
viscosity at

ave. soil
temperature,

mn
(q/cm-s)

0.050 I

Vodose zone
effective
diffusion

coefficient,
D",

(cmVs)

0.380

Capillary
zone

effective
diffusion

coefficient,

D«a

(cmVs)

1 3.844 1

Total
overall

effective
diffusion

coefficient,

0",
(cmVs)

\ 5.63EI04

Diffusion
path

length,
L,

(cm)

I 9.24Et05

Convection
path

length,

L,
(cm)

I 4.16E-04 |

Source
vopor
cone.,

c»™
(roq/m3)

15 1

Crock
rodius,

'TO*
(cm)

7.554

Average
vopor

flow role
into bldg.,

Oi
(cm1/!)

1 I.86E-03

Crock
effective
diffusion

coefficient,
0"*

(cmVi)

1 8.02E-02

Area of
crock,

A™.
(cmz)

1 1.75E-04 1

Exponent of
equivalent
foundation

Peclet
number,
exp(Pe')

(unitless)

6.43E-04 I

Infinite
source
indoor

attenuation
coefficient,

a
(unHless)

5.30E-05

Infinite
source
bldg.

cone.,

CUM
(mq/m3)

1 2.40E-04 I

Unit
risk Reference

factor, cone.,
URF RIC

(mq/m3)-1 (mq/m3)

1 451 1 15 I 6.09Ef03 | 0.10 I 8.35E-OI | 6.43E-04 I 3.84Ef02 I I.I2E+22 | 5.49E-06 | 3.34E-02 1 2.3E-05 | NA |

EEQ-109\Chlorofoim.xl ^CALCS



RBCA Tool Kit for Chemical Releases, Version 1.2

7s
I
•vl
U>

Site-Specific Soil Parameters
1. Soil Source Zone Characteristics
Hydrogeology

Depth to water-bearing unit
Capillary zone thickness
Soil column thickness

Affected Soil Zone
Depth to top of affected soils
Depth to base of affected soils
Affected soil area
Length of affected soil parallel to

assumed wind direction
Length of affected soil parallel to

assumed GW flow direction

General Case Construction
(cm)
(cm)
(cm)

0
0

0
0

0
0

(cm)
(cm)

(cm)

Site Name Saugct Area 1
Location: Sauget Illinois

Compl By Angela

Job ID MLE Area G MIBK
Date MJec-UU

( Calculate )

IU m n Vadose Zone
Predominant USCS Soil Type

or
Total porosity
Volumetric water content
Volumetric air content
Dry bulk density
Vertical hydraulic conductivity
Vapor permeability
Capillary zone thickness

Net Rainfall Infiltration
Net infiltration estimate

or ( NA
Average annual precipitation

Partitioning Parameters
Fraction organic carbon
Soil/water pH

CapillaryFringe

ults (?)

(kg/L)
(cm/d)
(cm"2)
(cm)

or
~\(in/yr)

0.002
7.57

3. Commands and Options

Main Screen

[ Set Units

Use Default
Values

f Print Sheet ]



RBCA Tool Kit for Chemical Releases, Version 1.2

RBCA SITE ASSESSMENT

2 OF 3

TIER 2 EXPOSURE CONCENTRATION AND INTAKE CALCULATION

IINDOOR AIR EXPOSURE PATHWAYS
OROUNDWATER: VAPOR INTRUSION

INTO ON-SITE BUILDINGS

Constituents of Concern

lMethyl-2-pentanone, 4-

• (CHECKED IF PATHWAY IS ACTIVE)

Expoiur* Concinlrillon

1) Source Medium

Groundwaler Cone. (mgyi)

1.4E-1

2) NAF Value (m«3/L)
Receptor

Commercial

3.3E+3

3) Exposure Medium
Indoor Air: POEConc (mg/m"3) (1)/(2)

Commercial

4.2E-5

4) Exposure Multiplier
(EFxED)/(ATx365) (unillejs)

Commercial

6.8E-1

5) Average Inhalation Exposure
Concentration (mg/m"3) (3) x (4)

Commercial

2.9E-5

| NOTE: AT = Averaging lime (days) EF = Exposure frequency (days/yr) ED = Exposure duration (yr) NAF = Natural attenuation factor POE = Point of exposure
Site Name: Sauget Area 1
Site Location: Sauget Illinois
Completed By: Angela

Date Completed: 1-Dec-OO
Job ID: MLE:Area 0 MIBK



DATA ENTRY SHEET

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter "X" in "YES" box) .

YES L J
OR

CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION
(enter "X" in "YES" box and initial groundwater cone, below)

ENTER

Chemical
CAS No.

(numbers only,
no dashes)

71432

ENTER
Depth

below grade
to bottom

of enclosed
space floor,

(15 or 200 cm)

15

ENTER
Vodose zone

SCS
soil type

(used to estimate

soil vapor

permeability)

SIL

ENTER
Target
risk for

carcinoaens,
TR'

(unitless)

YES

ENTER
Initial

groundwater
cone.,

c*
(mg/L)

347.8

ENTER

Depth
below grade

to water table,
LWT

(en)

530.8

OR

ENTER
Target hazard
guotient for

noncarcinogens,
THQ

(unitless)

I x

Chemical

Benzene J

ENTER

SCS
soil type

directly above

water table

SIL

ENTER
User-defined
vadose zone
soil vapor

permeability,

(cm2)

ENTER
Averaging
time for

carcinogens,
ATC

(yrs)

ENTER

Average
soil/

groundwater
temperature,

Ts

10

ENTER
Vadose zone

soil dry
bulk density,

r v

(a/cm3)

H

ENTER
Vadose zone

soil total
porosity,

(unitless)

ENTER
Vadose zone

soil water-filled
porosity,

q,V

(cmVcm3)

1.5

ENTER
Averaging
time for

noncarcinogens,

(v5

| 0.43

ENTER

Exposure
duration,

ED
(vrs)

0.3

ENTER

Exposure
frequency,

EF
(days/yr)

1.0E-06 1

Used to calculate risk-based
groundwater concentration.

70 25 1 25 250

Fill Area G\Benzene.xls\DATENTER

K-75



INTERMEDIATE CALCULATIONS SHEET

I
vj
CTl

Source -
building

separation,

li
(cm)

Vadose
zone soil
air-filled
porosity,

q,v

(cmVcm3)

Vodose zone
effective
total fluid
saturation.

s,,
(cmVcm1)

Vadose zone
soil

intrinsic
permeability,

ki
M

Vadose zone
soil

relative air
permeability,

k.

(cnfl

Vodose zone
soil

effective vapor
permeability,

k,
(cm!)

Thickness of
capillary

zone,
Lg

(cm)

Total
porosity in
capillary

zone,
ft,

(cmVcm3)

Air-filled
porosity in
capillary

zone,

Ifl
(cmVcm3)

Water-filled
porosity in
capillary

zone,

4in

(cmVcm3)

Floor-
wall

seam
perimeter,

Xwd

(cm)

1 515.8

Bldg.
ventilation

role,

Own*
(cmVs)

I 0.130

Area of
enclosed

space
below
grade,

A.
(cm!)

1 0.642 I

Crock-
lo-lolol

area
ratio,

h
(unitless)

1.67E-09 |

Crock
depth
below
grade,

Zo«»

(cm)

0.519

Enthalpy of
vaporization at

ove. groundwater
temperature,

DH».TS

(cal/mol)

1 8.65E-IO

Henry's law
constant at

ove. groundwater
temperature,

Hrs
(alm-mVmol)

I 68.18

Henry's law
constant at

ove. groundwoter
temperature,

H'rs
(unitless)

1 0.43 1

Vapor
viscosity at

ave. soil
temperature,

mrs
(q/cm-s)

0.050 I

Vadose zone
effective
diffusion

coefficient,
0*v

(cm'/s)

0.380

Capillary
zone

effective
diffusion

coefficient,
D*"0

(cnrVi)

1 3,844 I

Total
overall

effective
diffusion

coefficient,
D*i

(cm'/s)

1 5.63E404

Diffusion
poth

length,
l<

(cm)

1 9.24E405

Convection
poth

length,

U
(cm)

1 4.16E-04 |

Source
vapor
cone.,
CM

(mq/m3)

15 |

Crack
radius,
r™*
(cm)

8,122

Average
vapor

flow rate
into bldg.,

Q.I
(cmVs)

1 2.69E-03

Crock
effective
diffusion

coefficient,
DF-

(cm'/s)

1 I.16E-OI

Area of
crack,
A™.
(cm1)

1 1.75E-04 I

Exponent of
equivalent
foundation

Peclet
number,
exp(Pe')
(unitless)

1 5.42E-04 I

Infinite
source
indoor

attenuation
coefficient,

a
(unitless)

4.03E-05

Infinite
source
bldg.

cone.,
Chirr,

(mg/m3)

1 2.05E-04 1

Unit
risk Reference

factor, cone.,
URE RfC

(mq/m3)-' (mg/m3)

1 515.8 1 15 1 4.03E104 | 0.10 I 8.35E-01 1 5.42E-04 1 J.84EI02 1 I.43EI26 1 4.53E-06 1 I.82E-01 1 8.3E-06 I NA 1

Fill Area G\Benzene.xlrf ^CALCS



DATA ENTRY SHEET

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter "X" in "YES" box)

YES L J
OR

CALCULATE INCREMENTAL RISKS ROM ACTUAL GROUNDWATER CONCENTRATION
(enter "X" in "YES" box and initial qroundwater cone, below)

ENTER

Chemical
CAS No.

(numbers only,
no dashes)

YES

ENTER

L

groundwoter
cone.,

Cw
(mq/L) Chemical

108907 466.1 | Chlorobenzene j

ENTER
Depth

below grade
to bottom

of enclosed
space floor,

LF
(15 or 200 cm)

15

ENTER

Depth
below grade

to water table,
Lwr

(cm)

ENTER

SCS
soil type

directly above

water table

550.8 S!L

ENTER

Average
soil/

groundwater
temperature,

Ts
CO

10

ENTER
Vadose zone

SCS
soil type

(used to estimate
soil vapor

permeability)

ENTER
User-defined
vadose zone
soil vapor

OR permeability,

kv
(cm2)

SIL I 1

ENTER
Vadose zone

soil dry
bulk density,

rb
v

(q/cm3)

ENTER
Vadose zone

soil total
porosity,

nv

iynitless)

ENTER
Vadose zone

soil water-fiiled
porosity,

q,V

(cmVcm3)

1.5 G.43 0.3

ENTER ENTER ENTER
Target Target hazard Averaging
risk for quotient for time for

carcinogens, noncardnogens, carcinogens,
TR THQ ATC

(unitless) (unitless) (yrs)

ENTER
Averaging
time for

noncarcinogens,
A*NC

(yrs)

ENTER

txposure
duration,

ED
(yrs)

ENTER

Exposure
frequency,

EF
(days/yr)

1.0E-06 1 1

Used to calculate risk-based
groundwater concentration.

70 25 ! 25 I 250

Fill Area G\Chlorobenzene.xls\DATENTER

K-77



INTERMEDIATE CALCULATIONS SHEET

•»J
oo

Source
building

separation,

li
(cm)

Vodosc
zone soil
air-filled
porosity,

4>V

(cmVcm3)

Vadose zone
effective
total fluid
saturation,

s.,
(cmj/cm3)

Vadose zone
soil

intrinsic
permeability,

k,
(V)

Vadase zone
sail

relative air
permeability,

k.
(cm!)

Vodose zone
sail

effective vapor
permeability,

k,
(cml

Thickness of
copillory

zone,
U,

(cm)

Total
porosity in
capillary

zone,

"a
(cmj/cmj)

Air-filled
porosity in
capillary

zone,
1i.a

(cmj/cmj)

Water-filled
porosity in
capillary

zone.

<*•*
(cmVcm5)

Floor-
wall

seam
perimeter,

Xorf

(cm)

1 515.8

Bldg.
ventilation

rate,
<W,

(cmVs)

1 0.130

Area of
enclosed

space
below
grade,

As
(cm')

1 0.642 I

Crack-
lo total

area
ratio,

h
(unitless)

1.67E-09

Crack
depth
below
grade,
z««»
(cm)

1 0.519 I

Enthalpy of
vaporization at

ave. qroundwoter
temperature,

OH,rs
(cal/mol)

8.65E-10 I

Henry's law
constant at

ave. groundwaler
temperature,

Us
(alm-mVmol)

68.18

Henry's law
constant at

ave. graundwoter
temperature,

H'n
(unitless)

1 0.43 1

Vapor
viscosity at

ove. soil
temperature,

."n
(q/cm-s)

0.050

Vadose zone
effective
diffusion

coefficient,
D*y

(cm'/s)

1 0.380

Capillary
zone

effective
diffusion

coefficient,
D*n

(cmVs)

1 3,844 |

Total
overall

effective
diffusion

coefficient,
D*r

(cm'/s)

1 5.6JEI04

Diffusion
path

length,
L,

(cm)

1 9.24Et05

Convection
path

length,

I,
(cm)

1 4.I6E-04 |

Source
vapor
cone.,
CKWM

(mq/m3)

15

Crock
radius,
'«»
(cm)

1 9,803 |

Average
vapor

flow rale
into bldg.,

o»>
(cmVs)

I.54E-03 ]

Crack
effective
diffusion

coefficient,
Qnd

(cmVs)

1 6.65E-02

Area of
crack,
And

(cm')

1 I.75E-04 |

Exponent of
equivalent
foundation

Peclet
number,
exp(Pe')
(unitless)

4.55E-04

Infinite
source
indoor

attenuation
coefficient,

a
(unitless)

1 4.66E-05

Infinite
source
bldg.

cone.,

CMT*
(mq/m3)

1 2.11E-04 1

Unit
risk Reference

factor, cone.,
URF RIC

(mq/m3)-1 (mq/m3)
/

I 515.8 I 15 1 3.10E+04 | 0.10 1 8.35E-01 1 4.55E-04 11 3.84E+02 1 1.31E+31 I 4.61E-06 1 1.43E-01 1 NA | 2.0E-02 I

Fill Area G\Chlorobenzene.xll RCALCS



DATA ENTRY SHEET

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter "X" in "YES" box)

YES

OR
CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION
(enter "X" in "YES" box and initial groundwater cone, below)

YES L X J

ENTER

Chemical
CAS No.

(numbers only,
no dashes)

ENTER
Initial

groundwater
cone.,

Cw
(mg/L) Chemical

| 91203

ENTER
Depth

below grade
to bottom

of enclosed
space floor,

LF
(15 or 200 cm)

| 230.5

EN1ER

Depth
below grade

to water table,
Urr

(cm)

| Naphthalene |

ENTER ENTER

Average
soil/

SCS groundwater
soil type temperature,

directly above Ts

water table (°C)

I 15 1 530.8 1 SIL 1 10 I

ENTER
Vadose zone

SCS
soil type

(used to estimate
soil vapor

permeability)

ENTER
User-defined
vadose zone

soil vapor
OR permeability,

k,
(cm2)

SIL I

ENTER
Vadose zone

soil dry
bulk density,

r,v

(q/cm3)

ENTER
Vadose zone

soil totcl
porosity,

nv

(unitless)

ENTER
Vadose zone

soil water-filled
porosity,

q.V

(cnr/cm3)

1.5 0.43 0.3 |

ENTER
Target
risk for

carcinogens,
TR

(unitless)

ENTER ENTER
Target hazard Averaging
quotient for time for

noncarcinogens, carcinogens,
THQ ATC

(unitless) (yrs)

ENTER
Averaging
time for

noncarcinogens,
ATNC
(yrs)

ENTER

Exposure
duration,

ED
(yrs)

ENTER

Exposure
frequency,

EF
(days /yr)

1.0E-06 I 1

Used to calculate risk-based
groundwater concentration.

70 25 1 25 250 1

Fill Area G\Naphthalene.xls\DATENTER
K-79



INTERMEDIATE CALCULATIONS SHEET

7s
I

00
o

Source-
building

separation,

LI
(cm)

I 515.8

Bldg.
ventilation

rale,

0*M,

(cmVs)

I 5.63E104

Diffusion
path

length,

L,
(cm)

Vadose
zone soil
oiMilled
porosity,

q,y

(cmVcm')

| 0.130

Area af
enclosed

space
below
grade,

Ae
(cm!)

I 9.24Et05

Convection
path

length,

L,
(cm)

Vadose zone
effect™
total fluid
saturation,

Sc
(cm'/em5)

1 0.642 |

Crock-
ta-totol

area
(alia,

h

(unites)

1 4.I6E-04 |

Source
vapor
cone.,

CM»
(mg/m1)

Vadose zone
soil

intrinsic
permeability,

ki
(cm})

1.67E-09

Crock
depth
below
grade,

Z«*
(cm)

15

Crack
radius,

in*
(cm)

Vadose zone
soil

relotrre air
permeability,

k.
(cm2)

1 0.519 I

Fnlholpy of
vaporization at

avc. groundwaler
temperature,

DIVis
(col/mol)

1 12.913 1

Average
vapor

flow rate
into bldg.,

Q.I
(cmVs)

Vodose zone
soil

effective vapor
permeability,

k.
(cm7)

8.65E-IO

Henry's law
constant at

ave. groundwoler
temperature,

Hrs
(alm-m'/mol)

1.52E-04

Crack
effective
diffusion

coefficient,
D"*

(cmVs)

Thickness of
capillary

zone,

U
(cm)

1 68.18

Henry's law
constant at

ave. groundwoler
temperature,

H'rs
(witless)

I 6.55E-03

Area of
crack,

A~t
(cm1)

fatal
porosity in
capillary

zone,

fb
(cm'/cm3)

I 0.43

Vapor
viscosity at

ove. soil
temperature,

mrs
(q/cm-s)

1 1.75E-04

Exponent of
equivalent
foundation

Peclel
number,
exp(Pe')

(unit less)

Air-filled
porosity in
capillary

zone,

*,a

(cmVcm5)

I 0.050 |

Vodose zone
effective
diffusion

coefficient,

D"v
(cmVs)

1 4.70E-04 I

Infinite
source
indoor

attenuation
coefficient,

a
(unities:)

Water-filled
porosity in
capillary

zone,

<Va

(cmVcm3)

0.380

Capillary
zone

effective
diffusion

coefficient,

o-"0
(cmVs)

2.62E-04

Infinite
source
bldg.

cone.,

CMT*
(ma/m1)

Floor-
wall

seam
perimeter,

>U
(cm)

1 3,844 |

Total
overall

effective
diffusion

coefficient,

0",
(cmVs)

I 4.25E-04 |

Unit
risk

factor,

URF
(mq/m3)-1

Reference
cone.,

RfC
(mg/m3)

I 515.8 1 15 I 1.5IE+03 | 0.10 1 B.35E-OI I 4.70E-04 1 3.84E+02 1 I.40EI30 1 7.07E-06 1 1.07E-02 1 NA I I.4E-OI I

Fill Area G\Naphlhalene.xl<J tCALCS



DATA ENTRY SHEET

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter "X" in "YES" box)

YES L
OR

CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION
(enter "X" in "YES" box and initial groundwoter cone, below)

ENTER

Chemical
CAS No.

(numbers only,
no dashes)

YES

ENTER
Initial

groundwater
cone.,

Cw
(mg/L)

1 X |

Chemical

| 127184

ENTER
Depth

below grade
to bottom

of enclosed
space floor,

U
(15 or 200 cm)

20.5

ENTER

Depth
below grade

to water table,
Lwr

(cm)

| Tetrachlcroethylene |

ENTER ENTER

Average
soil/

SCS groundwater
soil type temperature,

directly above TS

water table (°C)

15 530.8 1 SIL 1 1C I

ENTER ENTER
Vadose zone User-defined

SCS vodose zone
soil type soil vapor

(used to estimate OR permeability,
soil vapor k.

permeability) (cm )

SIL I

ENTER
Vadose zone

soil dry
bulk density,

r>v

(q/cm3)

ENTER
Vadose zone

soil total
porosity,

r,v

(unities)

ENTER
Vadose zone

soil water-filled
porosity,

Q.V

(cmVcm3)

1.5 | 0.43 C.3

ENTER
Target
risk for

carcinogens,
TR

(unitless)

ENTER ENTER
Target hazard Averaging
quotient for time for

noncarcinogens, carcinogens,
THQ ATC

(unitiess) (yrs)

ENTER
Averaging
time for

noncorcinogens,
ATrc
(yrs)

ENTER

Exposure
duration,

ED
(yrs)

ENTER

exposure
frequency,

EF
(days/yr)

1.0E-06 I

Used to calculate

1

risk-based
groundwater concentration.

70 I 25 | 25 | 250

Fill Area G\Tetrachloroethene.xls\DATENTER

K-81



INTERMEDIATE CALCULATIONS SHEET

I
oo
tvj

Source -
building

separation,

li
(cm)

Vadose
zone soil
oir-filled
porosity,

Q,¥

(cmVcmJ)

Vadose zone
effective
total fluid
saturation,

s,,
(cmVcm3)

Vadose zone
soil

intrinsic
permeability,

ki
(cm')

Vadose zone
soil

relolrve air
permeability,

^(cm'l

Vadose zone
soil

effective vapor
permeability,

V,
(cm')

Thickness of
capillary

zone,

U,
(cm)

lotal
porosity in
capillary

zone,

rt
(cmVcm3)

Air-filled
porosity in
capillary

zone,

<Va

(cmVcm3)

Water-filled
porosity in
capillary

zone,

Q..O
(cmVcm3)

Floor-
trail

seam
perimeter,

1U
(cm) •

1 515.8

Bldg.
ventilation

rote,

<U,
(cmYs)

1 0.130

Area of
enclosed

space
below
grade,

A.
(cm'|

I 0.642 I

Crack-
to-totol

area
ratio.

h
(unitless)

I.67E-09

Crack
depth
below
grade,

7™»
(cm)

1 0.519 I

Enthalpy ol
vaporization at

ove. groundwoter
temperature,

DtVrs
(col/mol)

B.65E-IO

Henry's la*
constant at

ove. groundwater
temperature,

Mrs
(alm-mVmol)

1 68.18

Henry's lax
constant at

ove. groundwoter
temperature,

H'rs
(unittessl

1 0.43 1

Vapor
viscosily at

ove. soil
temperature,

%
(q/cm-s)

0.050 I

Vodose zone
effective
diffusion

coefficient,

0*v
(cmVs)

0.380

Capillary
zone

effective
diffusion

coefficient,

o-0
(cm'/s)

1 3.844 I

Mat
overall

effective
diffusion

coefficient.

0",
(cmVs)

1 5.6X4-04

Diffusion
path

length,

><
(cm)

1 9.24Et05

Convection
path

length,

I,
(cm)

1 4.16E-04 I

Source
vapor
cone.,
c.™

(mq/m1)

15

Crack
radius,

r°rt
(cm)

1 9,553 |

Average
vapor

llow rate
into bldg.,

0*
(cmVs)

7.83E-03

Crock
effective
ditlusion

coefficient,
0«»

(cmVs)

1 3.37E-OI

Area ol
crack,

<U.
(cm')

1 I.75E-04 1

Exponent of
equivalent
foundation

Peclel
number,
exp(Pe')

(unitless)

4.39E-04 I

Infinite
source
indoor

attenuation
coefficient,

a
(unitless)

2.33E-05

Infinite
source
bldg.
cone.,

CbntflD

(mg/m3)

1 1.3IE-04 |

Unit
risk Reference

factor, cone.,
URF RfC

(mg/m3)-1 (mq/m3)

[ 515.8 1 15 I 6.9IEt03 | 0.10 1 8.35E-OI I 4.39E-04 1 3.84E+02 1 I.94E+32 I 3.25E-06 I 2.24E-02 1 5.8E-07 I NA 1

Fill Area O\Telrachloroethene.xl/ ^CALCG



DATA ENTRY SHEET

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter "X" in "YES" box)

YES L J
OR

CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION
(enter "X" in "YES" box and initial groundwater cone, below)

ENTER

Chemical
CAS No.

(numbers only,
no dashes)

YES

ENTER
Initial

groundwater
cone.,

Cw
(mg/L)

L X

Chemical

108883 862.8 Toluene |

ENTER
Depth

oelow grade
to bottom

of enclosed
space floor,

If
(15 or 200 cm)

15

ENTER

Depth
below grade

to water table,
Lm

(cm)

530.8

ENTER

SCS
soil type

directly above

water table

SIL

ENTER

Average
soil/

groundwater
temperature,

Ts

("0

10

ENTER
Vadose zone

SCS
soil type

ENTER
User-defined
vodose zone
soil vapor

(used to estimate OR permeability,

soil vapor

permeability)
kv

(cm2)

SIL

ENTER
Vadose zone

soil dry
oulk density,

r>V

(q/cm3)

ENTER
Vcdose zone

soil tcto!
porosity,

n"

(unitless)

ENTER
Vadose zone

soil woter-fiiled
porosity,

q.V

(cmVcn3)

1.5 0.43 0.3 |

ENTER
Target
risk for

carcinogens,
TR

Junitless)

ENTER ENTER
Target hazard Averaging
quotient for time for

noncorcinoaens, carcinogens,
THQ ATC

(unitless) (yrs)

ENTER
Averaging
time for

noncarcmogens,
AT«
(yrs)

ENTER

Exposure
duration,

ED
(yrs)

ENIER

Exposure
frequency,

EF
(days/yr)

1.0E-06 1 1

Used to calculate risk-based
groundwater concentration.

70 I 25 I 25 I 250 I

Fill Area G\toluene.xJs\DATENTER

K-83



INTERMEDIATE CALCULATIONS SHEET

Source -
building

separation,

li
(cm)

Vodose
zone soil
air-filled
porosity,

0,y

(cmVcm3)

Vadose zone
efleclrve
total fluid
saturation,

Su
(cmVcm3)

Vadose zone
soil

intrinsic
permeability,

ki
(cm1)

Vadose zone
soil

relative air
permeability,

*,
(cm')

Vodose zone
soil

efleclrve vapor
permeability,

k.
(cm1)

thickness of
capillary

zone,

U
(cm)

lotol
porosity in
capillary

zone,

ft.,
(cmVcm1)

Air-filled
porosity in
capillary

zone,

<Va

(cmVcm3)

Water-filled
porosity in
capillary

zone,

t.,a

(cmVcm3)

Eloor-
woll

seom
perimeter,

U
(cm)

1 SI5.8

Bldg.
venlilalion

rate,

Qua*
(cm3/s)

1 0.130

Area of
enclosed

space
below
grade,

A,
(cm!)

1 0.642 I

Crack-
to-total

area
ratio,

h
(unit less)

1.67E-09 |

Crack
depth
below
grade,

Z»4

(em)

0.519

Enthalpy of
vaporization at

ove. groundwoler
temperature,

OH*
(cal/mol)

1 8.65E-IO

Henry's low
constant at

ave. graundwater
temperature,

lire
(otm-mVmol)

T 68.18

Henry's low
constant ot

ove. graundwoter
temperature,

IT*
(unities:)

1 0.43 1

Vapor
viscosity ot

ove. soil
temperature,

rrtR

(q/cm-s)

0.050

Vadose zone
efleclrve
diffusion

coefficient,

0",
(cm'/s)

1 0.380

Capillary
zone

effective
diffusion

coefficient,

V.
(cmVs)

1 3,844 |

Total
overall

effective
diffusion

coefficient,

0",
(cm'/s)

1 5.63004

Diffusion
path

length,

U
(cm)

1 9.24Et05

Convection
path

length,

L,
(cm)

1 4.16E-04 I

Source
vapor
cone.,

c™
(mg/m3)

15 1

Crack
radius,

r«ri
(cm)

. 9,154

Average
vapor

How rote
into bldg.,

0*
(cmVs)

1 2.92E-03

Crack
effective
diffusion

coefficient,
Df-

(cmVs)

1 1.26E-OI

Area of
crack,

A,*
(cm')

1 1.75E-04 I

Exponent of
eqwolent
foundation

Peclet
number,
exp(Pe')
(unttless)

5.34E-04

Infinite
source
indoor

attenuation
coefficient,

a
(unit less)

1 3.66E-05

Infinite
source
bldg.

cone.,

CM)*
(mq/m3)

1 I.9IE-04 |

Unit
risk Reference

factor, cone.,
URF RfC

(mg/mV lmg/m3)

I 515.8 1 15 1 I.09EI05 I 0.10 I1 8.35E-OI 1 5.34E-04 I 3.84Ef02 1 3.39E+26 I 4.30E-06 I 4.67E-OI 1 Kft | 4.0E-01 |

Fill Area GMoluene.xl̂  !CALCS



DATA ENTRY SHEET

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter "X" in "YES" box)

YES L
OR

CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION
(enter "X" in "YES" box and initial groundwaier cone, below)

ENTER

Chemical
CAS No.

(numbers only,
no dashes)

79016

ENTER
Depth

below grade
to bottom

of enclosed
space floor,

Lf
(15 or 200 cm)

15

ENItK
Vadose zone

SCS
soil type

(used to estimate
soil vapor

permeability)

SIL

ENTER
Target
risk for

carcinogens,
TR

(unitless)

YES

ENTER
Initial

groundwater
cone.,

Cw
(mq/L)

20.9

ENTER

Depth
below grade

to water table,
UT

(cm)

530.8

OR

ENTER
Target hazard
quotient for

nonccrancgens,
THQ

(unitless)

I x

Chemical

Trichloroethyiene |

ENTER

SCS
soil type

directly above

water table

SIL

ENTER
User-defined
vadose zone

soil vapor
permeability,

kv
(cm2)

ENTER
Averaging
time for

carcinogens,
ATC

(yrs)

ENTER

Average
soil/

groundwater
temperature,

Ts

(°C)

10

ENTER ENTER
Vadose zone Vadose zone

soil dry soil total
bulk density, porosity,

rb
v

(g/cm3) (unitless)

ENTER
Vadose zone

soil water-filled
porosity,

q,V

(cmVcm3)

1.5 0.43

ENTER ENTER
Averaging
time for Exposure

noncardnogens, duration,
ATNC ED
(yrs) (yrs)

0.3

ENTER

Exposure
frequency,

Er

(days/yr)

1.0E-06 1

Used to calculate risk-based
groundwater concentration.

70 25 I 25 250

Fill Area G\Trichloroethylene.xls\DATENTER

K-85



INTERMEDIATE CALCULATIONS SHEET

I
00

Source -
building

seporotion,

li
(cm)

I 515.8

Bldg.
ventilation

rate,

OtdTn,

(cmVs)

Vodose
zone soil
air-filled
porosity,

q,y

(cmVcm3)

1 0.130

Area of
enclosed

space
below
grade,

A,
(cm')

Vadose zone
effective
total fluid
saturation,

Sit
(cmVcm1)

1 0.642 I

Crock-
to-totol

area
ratio,

h
(unitless)

Vadose zone
soil

intrinsic
permeability,

kj
(cml

1.67E-09

Crack
depth
below
grade,
4*
(cm)

Vodose zone
soil

relative oir
permeability,

k.

(cm1)

1 0.519 I

Enthalpy of
vaporization at

ave. groundwoter
temperature,

OH,rs
(col/mol)

Vadose zone
soil

effective vopor
permeability,

k.
M

8.65E-10

Henry's law
constant at

ave. groundwoter
temperature,

Mrs
(atm-mVmol)

Thickness of
copiDoiy

zone,

U,
(cm)

1 68.18

Henry's low
constant ol

ave. groundwoler
temperature,

His
(unitless)

Total
porosity in
capillary

zone,

"a
(cmVcm3)

1 0.43 I

Vopor
viscosity at

ave. soil
temperature,

rrtrs
(g/cm-s)

Air-filled
porosity in
capillory

zone,

°».n

(cmVcm3)

0.050 I

Vodose zone
effective
diffusion

coefficient,
D*v

(cm'/s)

Water-filled
porosXy in
capillary

zone,

"ka

(cmVcm3)

0.380

Capillary
zone

effective
diffusion

coefficient,

D^n

(cm'/s)

Floor-
wall

seam
perimeter,

XOT*

(cm)

1 3,844 I

Total
overall

effective
diffusion

coefficient,
D*i

(cm'/s)

1 5.63EI04

DHIusion
poth

length,

U
(cm)

1 9.24EI05

Convection
path

length,

L,
(cm)

1 4.I6E-04 I

Source
vopor
cone.,
ClOWn

(mg/m3)

15

Crack
radius,
r«ct
(cm)

1 8,557 I

Average
vapor

flow rote
into bldg.,

0.1
(cmVs)

4.79E-03

Crock
effective
diffusion

coefficient,
D-

(cm'/s)

1 2.06E-01

Area of
crock,
A™.
(cm')

1 1.75E-04 |

Exponent of
equivalent
foundation

Peclel
number,
exp(Pe')
(unitless)

4.83E-04 1

Infinite
source
indoor

attenuation
coefficient,

a
(unitless)

2.93E-05

Infinite
source
bldg.

cone.,

Cu,ifc,
(mq/m1)

1 1.59E-04 1

Unit
risk Reference

factor, cone.,
URE RIC

(mq/mV (mq/m1)

I 515.8 1 15 1 4.3IE+03 I 0.10 I 8.35E-OI | 4.83E-04 1 3.B4E+02 1 2.11E+29 I 3.76E-06 I I.62E-02 I I.7E-06 I NA I

Fill Area G\Trlchloroethylene.xh RCALCS



DATA ENTRY SHEET

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter "X" in "YES" box)

YES L
OR

CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION
(enter "X" in "YES" box end initial groundwater cone, below)

ENTER

Chemical
CAS No.

(numbers only,
no dashes)

75014

YES

ENTER
Initial

groundwater
cone.,

Cw
(mg/L)

L J

Chemical

8.6 Vinyl chloride (chloroethene)

ENTER
Depth

below grade
to bottom

of enclosed
sooce floor,

IF
(15 or 200 cm)

ENTER

Depth
below grade

to water table,
i-WT

(cm)

ENTER

SCS
soil type

directly above

water table

ENTER

Average
soil/

groundwater
temperature,

Ts

(°C)

15 530.8 SIL 10

ENTER
Vadose zone

SCS
soil type

(used to estimate
soil vapor

permeability)

ENTER
User-defined
vadose zone
soil vapor

OR permeobility,

k,
(cm2)

SIL I

ENTER
Vadose zone

soil dry
bulk density,

rt
v

(g/cm3)

ENTER
Vadose zone

soil total
porosity,

nv

(unitless)

ENTER
Vadose zone

soil water-filled
porosity,

q,V

(cmVcm3)

1.5 | 0.43 0.3 |

ENTER ENTER ENTER
Target Target hazard Averaging
risk for quotient for time for

carcinogens, noncaranogens, carcinogens,
TR THQ ATC

(unitless) (unitless) (yrs)

ENTER
Averaging
time for

noncaranogens,
ATnc
(yrs)

ENTER

Exposure
duration,

ED
(yrs)

ENTER

Exoosure
frequency,

EF
(days/yr)

1.0E-06 | I

Used to calculate risk-based
groundwater concentration.

70 25 I 25 I 250 1

Fill Area GWinyl Chloride.xls\DATENTER

K-87



INTERMEDIATE CALCULATIONS SHEET

00
00

Source-
building

separation,

IT
(cm)

Vadose
lone soil
oir-lilled
porosity,

q,v

(cmVcm1)

Vadose zone
effective
total fluid
saturation,

Sta
(cm'/cm3)

Vadose zone
soil

intrinsic
permeability,

ki
(cm!)

Vadose zone
soil

relative air
permeability,

k.
M

Vadose zone
soil

effective vopor
permeability,

k.
(cm!)

thickness of
capillary

zone,

U
(cm)

Total
porosity in
capillary

zone,

la

(cmVcm3)

Air-filled
porasAy in
capilkuy

Zone,

Q.,a

(cmVcm3)

Water-filled
porosity in
capillary

zone,

a**
(cmVcm3)

Floor-
wall

seam
perimeter,

>U*
(cm)

I 515.8

Oldq.
ventilation

rate,

<U,
(cmVs)

I 0.130

Area of
enclosed

space
below
grade,

Ae
(cm1)

1 0.642 1

Crock-
to-tatal

area
ratio,

h
(un'itless)

1.67E-09 |

Crock
depth
below
grade,

z™»
(cm)

0.519

Enlholpy of
vaporization at

ove. groundwolcr
temperature,

OH,*
(col/mol)

1 8.65E-10

Henry's to*
constant at

ove. groundwotcr
temperature,

"rs
(olm-mVmol)

I 6B.I8

Henry's low
constant at

ove. groundwoler
temperature,

H'IS
limitless)

1 0.43

Vopor
viscosity at

ove. soil
temperature,

mis
(q/crn-s)

I 0.050

Vodost tone
effective
diffusion

coefficient,

D*v
(cm'/s)

1 0.380

Capillary
zone

effectrve
diffusion

coefficient,

D*0

(cm'/s)

1 3.844 1

Total
overall

effedrrt
diffusion

coefficient,

0",
(cmVs).

1 5.63Et04

Diffusion
path

length,
L,

(cm)

1 9.24Et05

Convection
path

length,

L,
(cm)

I 4.16E-04 |

Source
vapor
cone.,

c.™
(mg/ms)

15 1

Crock
radius,

r«a
(cm)

5,000

Average
vopor

flow rote
into bldg.,

0.1
(cmVs)

1 1.73E-02

Crock
effective
diffusion

coefficient,
D""

(cmVs)

1 7.46E-OI

Area of
crock,

A™H
(cm1)

1 I.75E-04

Exponent of
equivalent
foundation

Peclet
number,
exp(Pe')
(un'itless)

1 6.43E-04

Infinite
source
indoor

attenuation
coefficient,

0

(unites)

1 2.70E-05

Infinite
source
bldg.

cone.,

Cu*,
(mq/m3)

I 1.60E-04 |

Unit
risk Reference

factor, cone.,
URF RfC

(mq/mj)-' (mq/m1)

| 515.8 H^ 15 I 6.41Et03 | 0.10 | 8.35E-OI 1 6.43E-04 | 3.84E+02 1 l.11Ef22 1 3.7BE-06 I 2.43E-02 1 8.4E-05 | NA I

Fill Area GWinyl Chloride.xli iCALCS



DATA ENTRY SHEET

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter "X" in 1;YES" box)

YES L
OR

J

CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION
(enter "X" in 'YES" box and initial groundwater cone, below)

ENTER

Chemical
CAS No.

(numbers only,
no dashes)

YES

ENTER
Initial

groundwater
cone.,

Cw
(mg/L)

1 x

Chemical

79345

ENTER
Depth

below grade
to bottom

of enclosed
space floor,

LF
(15 or 200 cm)

5.7

ENTER

Depth
below grade

to water table,
Iwr

(cm)

1,1,2.2-Tetrachloroethane

ENTER

SCS
soil type

directly above

water table

ENTER

Average
soil/

groundwater
temperature,

Ts

(°0

J

15

ENTER
Vadose zone

SCS
soil type

(used to estimate
soil vapor

permeability)

SIL

ENTER
Target
risk for

ccrcinogens,
TR

(unitless)

693.6

OR

ENTER
Target hazard
guotient for

noncarcinogens,
THQ

(unitless)

SIL

ENTER
User-defined
vadose zone
soil vapor

permeability,

kv
(cm2)

ENTER
Averaging
time for

carcinogens,
ATC

(vrs)

10

ENTER
Vadose zone

soil dry
bulk density,

C
(g/cm3)

ENTER ENTER
Vadose zone Vodose zone

soil total soil water-filled
oorosity, porosity,

q.V

(unitless) (cmVcm3)

1.5

ENTER
Averaging
time for

noncarcinogens,
ATNC
(yrs)

| 0.43 | 0.3

ENTER ENTER

Exposure Exposure
duration, frequency,

ED EF
(yrs) (days/yr)

1.0E-06 1

Used to calculate risk-based
groundwater concentration.

70 25 25 i 250

Fill Area H\1,1,2,2-Tetrachloroethane.xls\DATENTER

K-89



INTERMEDIATE CALCULATIONS SHEET

I
ID
O

Source -
building

separation,
IT

(cm)

Vadose
zone soil
air-filled
porosity,

q,V

(cmYcm3)

Vadose zone
effective
total fluid
saturation,

Sta
(cmVcm1)

Vadose zone
soil

intrinsic
permeability,

ki
(cm1)

Vodose zone
soil

relotrve oir
permeability,

K.
(cm1)

Vodose zone
soil

effective vapor
permeability,

k.
(cm')

Thickness of
capillary

zone,
U,

(cm)

lotal
porosity in
capillary

zone,
la

(cmYcm3)

Air-filled
porosity in
capillary

zone,
4ut

(cm'/cm1)

Water-filled
porosity in
capillary

zone,
<Va

(cmVcm3)

Floor-
wall

seam
perimeter,

x™»
(cm)

1 678.6

Bklg.
ventilation

rale,

<b*
(cmVs)

1 0.130

Area of
enclosed

space
below
grade,

At
(cm1)

1 0.642 I

Croek-
to-totol

area
ratio,

h
(unities:)

I.67E-09 1

Crock
depth
below
grade,
k*
(cm)

0.519 1

Enthalpy of
vaporization at

ave. groundwater
temperature,

DH.B
(col/mol)

8.65E-IO I

Henry's law
constant at

ave. groundwaler
temperature,

Mrs
(olm-mVmol)

68.18

Henry's low
constant ot

ave. groundwater
temperature,

H'n

(unittess)

1 0.43 I

Vapor
viscosity at

ave. soil
temperature,

mis
(q/cm-s)

0.050 1

Vodose zone
effective
diffusion

coefficient,
D*v

(cm'/s)

0.380

Capillary
zone

effective
diffusion

coeffkient,
D".,

(cm'/s)

1 3.844 1

Total
overall

ellect'rve
diffusion

coefficient,
D",

(cm'/s)

I 5.63Et04

Diffusion
path

length.
1.

(cm)

1 678.6

I 9.24E*05

Convection
path

length.

1.
(cm)

1 15

1 4.16E-04 |

Source
vapor
cone..
c«n

(mg/m3)

1 3.29EtOI 1

15 1

Crock
radius,
'<**
(cm)

0.10 1

10,540 I

Average
vapor

flow rate
into bldq.,

0*
(cm'/s)

8.35E-OI 1

I.34E-04 1

Crack
effective
diffusion

coefficient,
D"*

(cm'A)

5.65E-04 I

5.77E-03

Area of
crack,
A«t
(cm!)

3.84E102

1 I.75E-04 I

Exponent of
equivalent
foundation

Peclel
number,
exp(Pe')
(unit less)

1 I.22E125 I

5.65E-04 I

Infinite
source
indoor

attenuation
coefficient,

a
(unHless)

6.82E-06 1

3.I3E-04

Infinite
source
bldg.

cone.,
CM*

(mq/m3)

2.24E-04

I 5.23E-04 I

Unit
risk Reference

factor, cone.,
URF RIC

(mg/m1)"1 (mg/m3)

1 5.8E-05 | NA I

Fill Area H\1,1,2.2-Telrachloroelhane.xl iCALCS



DATA ENTRY SHEET

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter "X" in "YES" box)

YES L
OR

CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION
(enter "X" in "YES" box and initial groundwater cone, below)

ENTER

Chemical
CAS No.

(numbers only,
no dashes)

| 71432

ENTER
Depth

below grade
to bottom

of enclosed
space floor,

If

(15 or 200 cm)

YES

ENTER
Initial

groundwater
cone.,

Cw
(mq/L)

1 X |

Chemical

937.8

ENTER

Depth
below grade

to water table,
LWT

(cm)

| Benzene |

ENTER EMIER

Average
soil/

SCS groundwater
soil type temperature,

directly above Ts

water table (°C)

15 693.6 1 SIL 1 10 I

ENTER
Vodose zone

SCS
soil type

(used to estimate

soil vapor

permeability)

ENIER
User-defined
vcdose zone

soil vapor
OR permeability,

k.
(cm2)

SIL 1 1

ENTER
Vadose zone

soil dry
bulk density,

rs
v

(q/cm3)

ENTER
Vadose zone

soil total
porosity,

nv

(unitiess)

ENTER
Vodose zone

soil water-filled
porosity,

q,V

(cmVcm3)

1.5 | 0.43 0.3 |

ENTER
Target
risk for

carcinogens,
TR

. (unitiess)

ENTER ENTER
Target hazard Averaging

quotient for time for
noncorcmogens, carcinogens,

THQ ATC

(unitiess) (yrs)

ENTER
Averaging
time for

noncorcmogens,
ATNC

(yrs)

ENTER

Exposure
duration,

ED
(yrs)

ENTER

Exposure
freauency,

EF
(days/yr)

1.0E-06 1

Used to calculate risk-based
groundwater concentration.

70 ! 25 25 250

Fill Area H\Benzene.xls\DATENTER

K-91



INTERMEDIATE CALCULATIONS SHEET

I
VO
Nl

Source -
building

seporotion,
I,

(cm)

Vadose
zone soil
air-filled
porosity,

<uv

(cmVcm3)

Vadose zone
effective
total fluid
saturation,

Su
(cm'/cm3)

Vadose zone
soil

intrinsic
permeability,

kj

(V)

Vadose zone
soil

relative air
permeability,

^(cm1)

Vadose zone
soil

effective vapor
permeability,

k.
(cm1)

Thickness of
capillary

zone,

U
(cm)

Total
porosity in
capillary

zone,
Ra

(cmVcm3)

Air-filled
porosity in
capillary

zone,

0*a

(cmVcm3)

Water-filled
porosity in
capillary

zone.
q,̂

(cmVcm3)

Eloor-
woll

seam
perimeter,

XOK»

(cm)

1 678.6

Bldg.
ventMon

role,

OMA*
(cmVs)

| 0.130

Area of
enclosed

space
below
grade,

*€
(cm')

1 0.642 |

Crock-
to-tolal

aieo
ratio,

h
(unitless)

I.67E-09 I

Crack
depth
below
grade,

?«*
(cm)

0.519

Enthalpy ol
vaporization at

ove. groundwatei
temperature,

DH,,rs
(cal/mol)

I 8.65E-IO

Henry's law
constant at

ove. groundwotei
temperature,

HIS
(otm-m3/mol)

I 68.18

Henry's low
constant at

ove. graundwater
temperature,

H'TS
(unitless)

1 0.43 1

Vapor
viscosity at

ove. soil
temperature,

mrs
(q/cm-s)

0.050 I

Vodose zone
effective
diffusion

coefficient,

D*v
(cmVs)

0.380

Capillary
zone

effective
dillusion

coefficient,

0*a

(cmVs)

1 3,844 |

Total
overall

effective
diffusion

coefficient,

0",
(cm'/s)

1 5.63EM

Diffusion
path

length,
1,

(cm)

1 9.24EI05

Convection
path

length,

L,
(cm)

1 4.I6E-04 |

Source
vapor
cone.,

c»™
(mq/m3)

15 1

Crock
radius,

'end

(cm)

8,122

Average
vapor

(low rate
into bldg.,

0,.
(cmVs)

1 2.69E-03

Crack
effective
diffusion

coefficient,
D™*

(cm'A)

1 I.I6E-01

Area of
crack,

And

(cm1)

1 I.75E-04 I

Exponent of
equivalent
foundation

Peclet
number,
exp(Pe')
(unitless)

5.42E-04 I

Infinite
source
indoor

attenuation
coefficient,

a
(unitless)

4.03E-05

Infinite
source
bldg.

cone.,
Cta»,

(mq/m3)

1 2.4IE-04 1

Unit
risk Reference

factor, cone.,
URE RfC

(mq/m3)-' (mq/m3)

I 678.6 1 '5 I I.09E+05 | 0.10 I B.35E-OI 1 5.42E-04 1 3.84E+02 J I.43E«6 I 4.I8E-06 I 4.54E-OI 1 B.3E-06 | NA |

Fill Area H\Befizene.xl 7CALCS



DATA ENTRY SHEET

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter "X" in "YES" box)

YES L
OR

J

CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION
(enter "X" in "YES" box and initial groundwater cone, below)

ENTER

Chemical
CAS No

(numbers only,
no dashes)

YES

ENTER
Initial

groundwater
cone.,

Cw
(mq/L)

x

Chemical

108907

ENTER
Depth

I 1391.6

ENTER

Chlorobenzene |

ENTER

below arade
to bottom

of enclosed
soace floor,

LF
(15 or 200 cm)

Depth
below grade

to water table,
LWT

(cm)

SCS
soil type

directly above

water table

ENTER

Average
soil/

groundwater
temperature,

is
(°C)

15

ENTER

I 693.6

Vodose zone
SCS

soil type
(used to estimate OR

soil vapor

permeability)

SIL

ENTER
Target
risk for

I

carcinogens,
TR

(unitless)

ENTER
Target hazard

quotient for
noncarcmogens,

THQ
(unitless)

SIL

ENTER
User-defined
vadose zone
soil vapor

permeability,
k.

(cm2)

ENTER
Averaging
time for

carcinoaens,
ATc
(vrs)

10

ENTER ENTER ENTER
Vadose zone Vodose zone Vadose zone

soil dry soil total soil water-filled
bulk density, porosity, porosiiy,

q,V

(g/cm3) (unitless) (cmVcm3)

1.5 0.43 | 0.3 |

ENTER ENTER ENTER
Averaging
time for Exposure Exposure

noncorcinogens, duration, frequency,
ATwc ED EF
(vrs) (yrs) (days/yr)

1.0E-06 I

Used to calculate

1

risk-based
groundwater concentration.

70 25 25 I 250 I

Fill Area H\Chlorobenzene.xls\DATENTER

K-93



INTERMEDIATE CALCULATIONS SHEET

in

Source-
building

separation.
li

(cm)

I 678.6

Bldg.
ventilation

rote,
QMTI*

(cmVs)

Vadose
zone soil
air-filled
porosity,

q.V

(cmVcm3)

I 0.130

Area of
enclosed

space
below
grade,

A,
(cm')

Vadose zone
ellect'rve
total fluid
saturation,

s,,
(cmVcm3)

1 0.642 1

Crock-
to-totol

area
ratio,

h
(unitless)

Vadose zone
soil

intrinsic
permeability,

k;
(cm1)

I.67E-09

Crack
depth
below
grade,
Zm
(cm)

Vadose zone
soil

relotrve air
permeability,

k™
(cm1)

1 0.519 I

Enthalpy of
vaporization at

ave. groundwoler
temperature,

DH».!5

(cal/mol)

Vodose zone
soil

effective vopor
permeability,

k.
(cm'l

8.65E-IO

Henry's low
constant at

ave. groundwoter
temperature,

His
(atm-m3/mol)

Thkkness ol
capillary

zone,
U

(cm)

1 68.18

Henry's law
constant ol

ave. graundwater
temperature,

H'rs
(unitless)

Total
porosity in
capillary

zone,

"a
(cm3/cm3)

1 0.43

Vapor
viscosity at

ave. sail
temperature,

mrs
(q/cm-s)

Air-filled
porosity in
capillary

zone,

<\ia

(cmVcm3)

1 0.050 I

Vodase zone
effective
diffusion

caeffkient,
D*y

(cmVs)

Water-filled
porosity in
capillary

zone,
Iw

(cmVcm3)

0.380

Capillary
zone

effective
diffusion

coefficient,
O^a

(cmVs)

Floor-
wall

seam
perimeter,

X«d
(cm)

1 3.844 1

Total
overall

effective
diffusion

coefficient,
D""t

(cmVs)

1 5.63EM

Diffusion
path

length.
U

(cm)

1 9.24Et05

Convection
path

length.
I,

(cm)

I 4.16E-04 |

Source
vapor
cone.,
c«™

(mq/m3)

15

Crock
radius,
r«d
(cm)

\ 9.803 1

Average
vopor

flaw rate
into bldg.,

0«j
(cmVs)

I.54E-03

Crack
effective
diffusion

coefficient.
D-*

(cmVs)

1 6.65E-02

Area of
crack,
An*

(cm!)

1 1.75E-04

Exponent of
equivalent
foundation

Peclel
number,
exp(Pe')
(unitless)

1 4.55E-04 I

Infinite
source
indoor

attenuation
coeffkient,

a
(unitless)

4.66E-05

Infinite
source
bldg.

cone.,
Cbtfe,

(mq/m3)

1 2.42E-04 I

Unit
risk Reference

(actor, cone.,
URF RfC

(mq/m3)-1 (mq/m3)

1 678.6 1 15 1 9.25EM | 0.10 1 8.35E-01 | 4.55E-04 1 3.84E102 I l.3IEf31 1 4.I9E-06 1 3.88E-OI 1 NA I 2.0E-02 |

Fill Area H\Chlorobonzene.xl9 ^CALCS



DATA ENTRY SHEET

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter "X" in "YES" box)

YES L
OR

J

CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION
(enter "X" in 'YES" box and initial qroundwater cone, below)

YES X

ENTER

Chemical
CAS No.

(numbers only,
no dashes)

ENTER
Initial

aroundwater
cone.,

Cw
(mg/L) Chemical

67663

ENTER
Depth

below grade
to bottom

of enclosed
space floor,

LF
(15 or 200 cm)

120

ENTER

Depth
below grade

to water table,
Ur

(cm)

ENTER

scs
soil type

Chloroform |

ENTER

Average
soil/

groundwater
temperature,

directly above Ts

water table (°C)

15 693.6 SL 1 10 I

ENTER
Vadose zone

SCS
soil type

(used to estimate
soil vapor

permeability)

ENTER
User-defined
vodose zone

soil vapor
OR permeability,

k,
(cm2)

SIL 1

ENTER
Vadose zone

soil dry
bulk density,

rb
v

(q/cm3)

ENTER
Vcdose zone

soil total
porosity,

nv

(unitless)

ENTER
Vadose zone

soil water-filled
porosity,

q/
(cmVcm3)

1.5 | 0.43 0.3

ENTER
Target
risk for

carcinogens,
TR

(unitless)

ENTER ENTER
Target hazard Averaging
quotient for time for

noncarcinogens, carcinogens,
THQ ATC

(unitless) (yrs)

ENTER
Averaging
time for

norcarcmogens,
ATNC
(yrs)

ENTER

Exposure
duration,

ED
(yrs)

ENTER

ExDosure
frequency,

EF
(days/yr)

1.0E-06 I '

Used to calculate risk-based
groundwater concentration.

70 25 25 I 250

Fill Area H\Chloroform.xls\DATENTER

K-95



INTERMEDIATE CALCULATIONS SHEET

i
ID

Source-
building

separation,

U
(cm)

Vodase
zone soil
air-filled
porosity,

<uv

(cmVcm3)

Vadase zone
effective
total fluid
salutation,

s,,
(cmVcm3)

Vodose zone
sail

intrinsic
permeability,

ki
(cm!)

Vadose zone
sail

relative air
permeability,

k.
(cm*)

Vodose zone
sail

effective vapor
permeability,

k,
(cm1)

Thickness of
capillary

zone,

U
(cm)

Total
porosity in
capillary

zone,

"a
(cmVcm3)

Air-filled
porosity in
capillary

zone,

IM.
(cmVcm3)

Water-filled
porosity in
capillary

zane,

QV
(cmVcm3)

Floor-
wall

seam
perimeter,

>Ud
(cm)

I 678.6

Bldg.
ventilation

rate,

<Ufc«
(cm3/s)

1 0.130

Area of
enclosed

space
below
grade,

A.
(cm')

1 0.642 1

Crock-
to-tolal

area
ratio.

h
(unitless)

1.67E-09 I

Crack
depth
below
grade,
?««»
(cm)

0.519

Enthalpy of
vaporization at

ove. groundwater
temperature,

OH,.R
(cal/mol)

1 8.65E-IO I

Henry's low
constant at

ove. groundwoter
temperature,

"rs
(olm-mVmal)

68.18

Henry's low
constant at

ove. groundwater
temperature,

H'rs
(unitless)

1 0.43 1

Vapor
viscosity at

ove. soil
temperature,

mrs
(q/cm-s)

0.050

Vadose zone
effective
diffusion

coefficient,
D-v

(cmVs)

I 0.380

Capillary
zone

effective
diffusion

coefficient.

t>*a

(cm'/s)

1 3,844 |

Total
overall

effective
diffusion

coefficient,

0*t

(cmVs)

1 5.63U04

Diffusion
poth

length,

U
(cm)

1 9.24EJ05

Convection
poth

length.

U
(cm)

I 4.16E-04 |

Source
vapor
cone.,
C.™

(mq/m1)

15 1

Crack
radius,
f«rt
(cm)

7,554

Average
vapor

flaw rate
inta bldg.,

Q»»
(cm'/s)

1 1.86E-03 |

Crack
effective
diffusion

coefficient,
D™*

(cmVs)

8.02E-02

Area of
crack,
A™,
(cm1)

1 1.75E-04 I

Exponent of
equivalent
foundation

Peclet
number,
exp(Pe')
(unitless)

6.43E-0*

Infinite
source
indoor

attenuation
coefficient,

a
(unitless)

1 5.30F.-05

Infinite
source
bldg.

cone.,
{*,«•„,

(mq/m3)

1 3.03E-04 I

Unit
risk Reference

factor, cone.,
URF RIC

(mq/m3)-1 (mq/m3)

1 678.6 1 15 1 9.62Et03 1 0.10 | 8.35E-01 1 6.43E-04 |1 3.84Et02 1 I.I2E+22 I 4.90E-06 1 4.72E-02 I 2.3E-05 | HA |

Fill Area HVChlorofoftn.xl ^CALCS



DATA ENTRY SHEET

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter "X" in "YES" box)

YES

OR
CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION
(enter "X" in "YES" box and initial groundwater cone, below)

YES X J

ENTER

Chemical
CAS No.

(numbers only,
no dashes)

ENTER
Initial

groundwater
cone.,

c*
(mg/U Chemical

| 100414

ENTER
Depth

below grade
to bottom

of enclosed
space floor,

LF
(15 or 200 cm)

498.1

ENTER

Depth
below grade

to water table,
Lwr

(cm)

| Ethylbenzene |

ENTER ENTER

Average
soil/

SCS groundwoter
soil type temperature,

directly above Ts

water table (°C)

1 15 693.5 1 SIL 1 10 I

ENTER
Vadose zone

SCS
soil type

(used to estimate
soil vapor

permeability)

ENTER
User-defined
vadose zone

soil vapor
OR permeability,

k,
(cm2)

SIL 1 1

ENTER
Vcdose zone

soil dry
auk density,

(q/cm3)

ENTER
Vadose zone

scil total
porosity,

nv

(unitless)

ENTER
Vadose zone

soil water-filled
porosity,

(cmVcm3)

1.5 | 0.43 0.3

ENTER
Target
risk for

carcinogens,
TR

(unitless)

ENTER ENTER
Targe; hazard Averaging
quotient for time for

noncarcmogens, carcinogens,
THQ ATC

(unitless) (yrs)

ENTER
Averaging
time for

noncarcmogens,
AT*
(yrs)

ENTER

exposure
duration,

ED
(yrs)

ENTER

Exposure
frequency,

Er

(days/yr)

1.0E-06 1

Used to calculate risk-based
groundwater concentration.

70 25 25 | 250 I

Fill Area H\Ethylbenzene.xls\DATENTER
K-97



INTERMEDIATE CALCULATIONS SHEET

10
00

Source-
building

separation,

li
(cm)

1 678.6

Bldg.
ventilation

role.

<U«
(cmVs)

1 5.63Et04

Diffusion
poth

length.

lt
(cm)

Vodose
zone soil
air-filled
porosity,

<uv

(cmVtm3)

1 0.130

Area of
enclosed

space
below
grade,

At
(cm1)

1 9.24E*05

Convection
path

length,

1,
(cm)

Vodose zone
effective
total fluid
saturation,

Su
(cmVcm3)

I 0.642 |

Crock-
to-lotol

area
ratio,

h
(unitless)

1 4.I6E-04 |

Source
vapor
cone.,

C|M«

(mg/m3)

Vodose zone
soil

intrinsic
permeability,

ki
(cm1)

I.67E-09

Crack
depth
below
grade,

z«.
(cm)

15

Crack
radius,

'net
(cm)

Vodose zone
soil

relative oir
permeability,

k.
(cnfl

1 0.519 |

Enthalpy of
vaporization ot

ave. groundwaler
temperature,

OtU
(col/mol)

1 10,155 I

Average
vapor

flow rate
into bldg.,

Ori
(cmVs)

Vadose zone
soil

effective vapor
permeability,

k,
(cm*)

8.65E-10 1

Henry's law
constant at

ave. groundwoter
temperature,

Mrs
(alm-mVmol)

3.I8E-03 I

Crock
effective
diffusion

coefficient,

D"*
(cm'/s)

Thickness of
capillary

zone,

U
(cm)

68.18

Henry's law
constant ot

ove. groundwoler
temperature,

H'rs
(unitless)

1.37E-OI

Area of
crack,

A™,
(cm1)

Total
porosity in
capillary

zone,

n=
(cmVcm3)

1 0.43 I

Vapor
viscosity at

ave. soil
temperature,

mrs
(q/cm-s)

1 I.75E-04 1

Exponent of
equivalent
foundation

Peclet
number,
exp(Pe')
(unKless)

Air-filled
porosity in
coptory

zone,

<Va

(cmVcm1)

0.050 I

Vadose zone
effective
diffusion

coefficient,

D*v
(cm'/s)

4.60E-04 I

Infinite
source
indoor

attenuation
coefficient,

a
(unitless)

Water-filled
porosity in
capillary

zone,

Q..a

(cmVcm3)

0.380

Capillary
zone

effective
diffusion

coefficient,

0".
(cmVs)

3.1 IE-OS

Infinite
source
bldg.

cone.,

CM*,
(mg/m3)

Floor-
wall

seam
perimeter,

>U
(cm)

1 3.844 1

Total
overall

effective
diffusion

coefficient,

D«,
(em'/s)

I I.93E-04 |

Unit
risk

factor,
URF

(mg/m3)-1

Reference
cone.,

RIC
(mg/m3)

1 678.6 1 15 1 6.BIEW | 0.10 1 8.35E-01 | 4.60E-04 I 3.84Ef02 1 6.13Ef30 1 3.55E-06 I 2.42E-01 1 NA 1 1.0EIOO I

Fill Area H\Elhylben/one xlrf 7CALCS



DATA ENTRY SHEET

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter "X" in 'YES" box)-

YES L
OR

CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION
(enter "X" in "YES" box and initial groundwater cone, below)

YES L x J
ENTER

Chemical
CAS No.

(numbers only,
no dasties)

| 91203

ENTER
Depth

below grade
to bottom

of enclosed
space floor,

LF
(15 or 200 cm)

ENTER
Initial

groundwater
cone..

c*
(mq/L) Chemical

626.3

ENTER

Depth
below grade

to water tabie,

ENTER

SCS
soil type

Naphthalene |

ENTER

Average
soil/

groundwater
temperature,

LWT directly above 7S

(cm) water table (°C)

15 693.6 SIL 1 10 1

ENTER
Vadose zone

SCS
soil type

(used to estimate
soil vapor

permeability)

ENTER
User-defined
vadose zone
soil vapor

OR permeability,

kv
(cm2)

SIL 1 1

ENTER
Vadose zone

soil dry
bulk density,

r>V

(g/cm3)

ENTER
Vadose zone

soil total
porosity,

n*

(unitless)

ENTER
Vadose zone

soil water-filled
porosity,

q/
(cmVcrrr)

1.5 | 0.43 0.3

ENTER
Target
risk for

carcinogens,
TR

(unitless)

ENTER ENTER
Target hazard Averaging
quotient for time for

noncarcmogens, carcinogens,
THQ ATC

(unitless) (yrs)

ENTER
Averaging
time for

noncarcinogens,
ATNC

(yrs)

ENTER

Exposure
duration,

ED
(yrs)

ENTER

Exposure
frequency,

EF
(days/yr)

1.0E-06 1

Used to calculate

1

risk-based
groundwater concentration.

70 25 I 25 I 250 !

Fill Area H\Naphthalene.xls\DATENTER

K-99



INTERMEDIATE CALCULATIONS SHEET

O
o

Source
building

seporotion,

LI
(cm)

1 678.6

Bldg.
ventilation

rale,

<U,
(cmVs)

I 5.63Et04

Dillusion
path

length,

L,
(cm)

Vodose
zone sail
air-filled
porosity,

q,V

(cmYcm3)

I 0.130

Area of

enclosed
space
below
grade,

A.
(aifl

I 9.24O05

Convection
path

length,

L,
(cm)

Vadase zone
effective
total fluid
saturation,

s,,
(cmVcm3)

I 0.642 |

Crack-
to-totol

orea
ratio,

h
(unites)

1 4.l6f-04 I

Source
vapor
cone.,

c..
(mq/m1)

Vadose zone
soil

intrinsic
permeability,

ki
(cm')

I.67E-09 |

Crack
depth
below
grade,

z»*
(cm)

15 1

Crock
radius,

W»
(cm)

Vadose zone
sail

relative air
permeability,

t.
(cm1)

0.519 1

Enthalpy of
vaporization at

ave. groundwoter
temperature,

DH,.rs
(cal/mol)

12,913 1

Average
vapor

(low role
into bldg.,

0.4

(cmVs)

Vadose zone
soil

effective vapor
permeability,

k,
(cm1)

8.65E-10

Henry's law
constant at

ave. groundwoter
temperature,

Mrs
(otm-mVmot)

I.52E-04

Crack
effective
diffusion

coefficient,
D""

(cmVs)

Thickness of
capillary

zone,

U
(cm)

1 68.18

Henry's law
constant at

ave. groundwater
temperature,

H'rs
(unitless)

I 6.55E-03

Area of
crack,

Aa*

(cm1)

Total
porosity in
capillary

zone,

"a
(cmVcm3)

I 0.43

Vapor
viscosity at

ave. soil
temperature,

mis
(q/cm-s)

1 1.75E-04

Exponent of
equivalent
foundation

Peclet
number,
exp(Pe')

(unitless)

Air-filled
porosity in
capillary

zone,

<ka
(cmVcm3)

I 0.050

Vadose zone
effective
diffusion

coefficient,

D*»
(cm'/s)

1 4.70E-04

Infinite
source
indoor

attenuation
coefficient,

a

(unitless)

Water-filled
porosity in
capillary

zone,

<ka
(cmVcm3)

1 0.380

Capillary
zone

effective
diffusion

coefficient,

D*n

(cmVs)

I 2.62E-04

Infinite
source
bldg.

cone.,

Ckv*
(mg/m3)

Floor-
wall

seam
perimeter,

>Ud,
(cm)

1 3.844 I

Total
overall

effective
diffusion

coefficient,

D",
(cm'A)

1 4.35E-04 |

Unit
risk

factor,
LIRE

(mg/rn3)-'

Reference
cone.,

RfC
(mq/m3)

I 678.6 1 '5 1 4.IOEI03 | 0.10 I 8.35E-OI I 4.70E-04 1 3.84E+02 1 1.40Ef30 I 6.15E-06 1 2.52E-02 1 NA 1 I.4E-01 |

Fill Area H\Naphlhalene.xlJ }CALCS



DATA ENTRY SHEET

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter "X" in "YES" box)

YES

OR
J

CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION
(enter "X" in "YES" box and initial groundwater cone, below)

ENTER

Chemical
CAS No.

(numbers only,
no dashes)

79016

YES

ENTER
Initial

groundwater
cone.,

C«
(mg/L)

L x J

Chemical

19.8 Trichloroethylene

ENIER
Depth

below grade
to bottom

of enclosed
space floor,

LF
(15 or 200 cm)

15

ENTER

Depth
below grade

to water table,
L*;

(cm)

693.6

ENTER

SCS
soil type

directly above

water table

SIL

ENTER

Average
soil/

groundwater
temperature,

Ts

10

ENIER
Vadase zone

SCS
soil type

(used to estimate
soil vapor

permeability)

SIL

ENTER
Target
risk for

carcinogens,
TR

(unitless)

OR

ENTER
Target hazard
quotient for

noncardnogens,
THQ

(unitless)

ENTER
User-defined
vadose zone

soil vapor
permeability,

k,
(cm2)

ENIER
Vadose zone

soil dry
bulk density,

rb
v

fo/cm3)

ENTER
Vadose zone

soil total
porosity,

nv

(unitless)

ENTER
Vadose zone

soil water-filled
porosity,

q,V

(cmVcm3)

- 1.5

ENTER ENIER
Averaging Averaging
time for time for

carcinogens, noncaranogens,
ATC AT*

(yrs) (yrs)

| 0.43

ENTER

Exposure
duration,

ED
(vrs)

0.3

ENTER

Exposure
frequency,

EF
(days/yr)

1.0E-06 1

Used to calculate risk-based
groundwater concentration.

70 25 I 25 250

Fill Area H\Trichloroethene.xls\DATENTER

K-101



INTERMEDIATE CALCULATIONS SHEET

O
r-J

Source -
building

sepotolion,

I.
(cm)

I 678.6

Bldg.
ventilation

rate,

Own,
(cmVs)

1 5.63EKM

Diffusion
path

length,

U
(cm)

Vadase
zone soil
air-filled
porosity,

q."
(cmVcm3)

1 0.130

Area of
enclosed

space
below
grade,

Ae
(cm')

1 9.24EI05

Convection
path

length,

L,
(cm)

Vodose zone
effective
total fluid
saturation,

Sh
(cmVcm1)

1 0.642 1

Crock-
to-lotal

area
ratio,

h
(unitless)

1 4.I6E-04 I

Source
vapor
cone.,
r
"ma

(mg/m1)

Vadose zone
soil

intrinsic
permeability,

ki
(cm1)

I.67E-09 I

Crack
depth
below
grade,

Z«*
(cm)

15 1

Crack
radius,

Ud
(cm)

Vadose zone
soil

relative air
permeability,

k*
(cm1)

0.519

Enthalpy of
vaporization at

ave. groundwaler
temperature,

OH*
(cal/mal)

8.557

Average
vapor

flow rate
into bldg.,

<U
(cmVs)

Vadose zone
soil

effective vapor
permeability,

k.
(cm2)

1 8.65E-IO

Henry's law
constant at

ave. groundwoter
temperature,

llrs
(atm-ms/mol)

1 4.79E-03

Crack
effective
diffusion

coefficient.
O™4

(cmVs)

Thickness of
capillary

zone,

U.
(cm)

I 68.18

Henry's low
constant at

ave. groundwater
temperature,

His
(unitless)

1 2.06E-OI

Area of
crack,

(̂cm1)

lolol
porosity in
copiltary

zone,

rb
(cmVcm3)

1 0.43 |

Vopor
viscosity at

ave. soil
temperature,

mis
(q/cm-s)

1 I.75E-04 I

Exponent of
equivalent
foundation

Peclet
number,
e«p(Pe')

(unitless)

Air-filled
porosity in
capillary

zone,

<k.a

(cm'/cm5)

0.050 |

Vodose zone
effective
diffusion

coeffkient,

0*v
(cmVs)

4.83E-04 1

Infinite
source
indoor

attenuation
coefficient,

a
(unitless)

Water-filled
porosity in
capillary

zone,

<V°
(cm'/cm1)

0.380

Capillary
zone

effective
diffusion

coefficient,

D"0
(cmVs)

2.93E-05

Infinite
source
bldg.

cone.,

Cwr.,
(mg/m1)

Floor-
wall

seam
perimeter,

>U»
(cm)

1 3.844 |

Total
overall

effective
diffusion

coeffkient,

D",
(cm'/s)

1 1.89E-04 I

Unit
risk

factor,
URF

(mg/m1)-1

Reference
cone.,

RIC
(mg/m1)

I 678.6 1 15 1 4.08Et03 I 0.10 I 8.35E-OI I 4.83E-04 I 3.84Ef02 1 2.IIEI29 | 3.49E-06 | I.43E-02 I I.7E-06 | NA I

Fill Area H\Tcichloroelhene.xl|



DATA ENTRY SHEET

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter "X" in "YES" box)

YES L
OR

CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION
(enter "X" in 'YES" box and initial groundwater cone, below)

ENTER

Chemical
CAS No.

(numbers only,
no dashes)

| 71432

ENTER
Depth

below grade
to bottom

of enclosed
space floor,

If
(15 or 200 cm)

I 15

ENTER
Vodose zone

SCS
soil type

(used to estimate
soil vapor

permeability)

SIL

ENTER
Target
risk for

carcinogens,
TR

(unitless)

YES

ENTER
Initial

groundwoter
cone.,

Ci
(mq/L)

| 278.8

ENTER

Depth
below grade

to water table,
LWT

(cm)

I 716.5

OR

~l

ENTER
Target hazard

quotient for
noncarcmogens,

THQ
(unitless)

I x I

Chemical

Benzene |

ENTER

SCS
soil type

directly above

water table

SIL

ENTER
User-defined
vadose zone
soil vapor

permeability,

<
(cm2)

ENTER
Averaging
time for

carcmoaens,
ATC

(yrs)

ENTER

Average
soil/

groundwater
temperature,

Ts
(°C)

10 1

ENTER ENTER
Vadose zone Vadose zone

soil dry soil total
bulk density, porosity,

r>V

(q/cm3) (unitless)

ENTER
Vadose zone

soil water-filled
porosity,

q.V

(cmVcm3)

1.5 | 0.43

ENTER ENTER
Averaging
time for Exposure

noncarcinogens, duration,
AT* ED
(yrs) (yrs)

0.3

ENTER

Exoosure
frequency,

EF
(days/yr)

1.0E-06 1 1

Used to calculate risk-based
groundwater concentration.

70 25 I 25 250

Area l\Benzene.x1s\DATENTER

K-103



INTERMEDIATE CALCULATIONS SHEET

TS
I

Source-
buikjinq

separation,

L,
(cm)

Vodose
zone soil
air-tilled
porosity,

q,V

(cmVcm3)

Vadose zone
effective
total fluid
saturation,

s»
(cmVcm1)

Vadose zone
soil

intrinsic
permeability,

ki
(cm1)

Vodose zone
soil

letatM air
permeability,

k.
(cm')

Vadose zone
soil

ettectwe vapor
permeability,

k,
(cm1)

thickness of
capillary

zone,

la

(cm)

Total
porosity in
capillary

zone,

"a
(crn'/cm5)

Air-filled
porosKy in
capillary

zone,

%«
(cmVcm3)

Water-filled
porosity in
capillary

zone,

Q..n
(cmVcm3)

Floor-
wall

seam
perimeter,

>U
(cm)

1 701.5

6109.
ventilation

rale,

<Uh,
(cmVs)

I 0.130

Area of
enclosed

space
below
grade,

AI
(cm1)

1 0.642 I

Crock-
(o total

area
ratio,

h
(witless)

1.67E-09 |

Crock
depth
below
grade,

Z«*
(cm)

0.519 |

Enthalpy of
vaporization at

ave. groundwoler
temperature,

DH,.R
(col/mol]

[ 8.65E-10 I

Henry's law
constant at

ave. groundwoter
temperature,

Ik
(otm-mVmol)

68.18

Henry's law
constant at

ave. groundwoter
temperature,

H'rs
(unriless)

1 0.43 1

Vapor
viscosity at

ove. soil
temperature,

ntis
(q/cm-s)

1 0.050

Vadose zone
effective
diffusion

coefficient,

D"v
(cmVs)

1 0.380

Capillary
zone

effective
diffusion

coefficient,

0*0

(cm'/s)

1 J.B44 |

Total
overall

effective
diffusion

coefficient,

0",
(cm'/s)

1 5.63EM

Diffusion
poth

length,
1,

(cm)

I 701.5

1 9.24U05

Convection
path

length,

U
(cm)

1 15

1 4.16E-04 1

Source
vapor
cone.,

CM

(mq/m3)

1 3.23EM |

15 I

Crock
radius,

rnd

(cm)

0.10 I

8,122 |

Average
vapor

flow rate
into bldg,

o«.
(cmVs)

8.35E-01

[ 2.69E-03 I

Crack
effective
diffusion

coefficient,
D""

(cm'/s)

I 5.42E-04 |

1.16E-01

Area of
crock,

A™,
M

3.84Ef02

1 U5E-04 ]

Exponent of
equivolent
foundation

Peclel
number,
exp(Pe')
(unit less)

I 1.43EI26

1 5.421-04

Infinite
source
indoor

attenuation
coefficient,

a
(unKltss)

1 4.13E-06

1 4.031-05

Infinite
source
bldg.

cone.,

CM*,
(mq/m1)

1 I.33E-01

1 2.45E-04 1

Unit
risk Reference

factor, cone.,
URf R(C

(mq/m3)-1 (mq/m3)

1 8.3E-06 1 NA 1

Area l\Benzeno.xl: 1CALCS



DATA ENTRY SHEET

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter "X" in 'YES" box)

YES J
OR

CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION
(enter "X" in "YES" box and initial groundwater cone, below)

YES L x J
ENTER

Chemical
CAS No.

(numbers only,
no dashes)

ENTER
Initial

groundwater
cone.,

Cw
(mg/L) Chemical

| 108907

ENTER
Depth

below grade
to bottom

of enclosed
space floor,

If
(15 or 200 cm)

| 1744.3

ENTER

Depth
below grade

to water table,
LWT

(cm)

| Chlorobenzene |

ENTER

scs
soil type

directly above

water table

ENTER

Average
soil/

groundwater
temperature,

"is
(°C)

1 15 I1 716.5 II SIL I 10 1

ENTER
Vadose zone

SCS
soil type

(used to estimate
soil vapor

permeability)

ENTER
User-defined
vadose zone
soil vapor

OR permeability,

k.
(cm2)

SIL I

ENTER
Vodose zone

soil dry
bulk density,

rb
v

(q/cm3)

ENTER
Vadose zone

soil total
porosity,

nv

(unitless)

ENTER
Vadose zone

soil water-filled
porosity,

q.V

(cmVcm3)

1.5 | 0.43 0.3 |

ENTER
Target
risK for

carcinogens,
TR

(unitless)

ENTER ENTER
Target hazard Averaging
guotient for time for

nancaranogens, caranoaens,
THQ AT:

(unitless) (yrs)

ENTER
Averaging
time for

nancaranogens,
AT*
(yrs)

ENTER

Exposure
duration,

ED
(yrs)

ENTER

Exposure
frequency,

EF
(days/yr)

1.0E-06 I 1

Used to calculate risk-based
groundwater concentration.

70 I 25 25 | 25C

Area l\Chlorobenzene.xls\DATENTER

K-105



INTERMEDIATE CALCULATIONS SHEET

O
01

Source
building

separation.

li
(cm)

1 701.5

Bldg.
ventilation

rate,

Owe*
(cmYs)

1 5.63E+04

Diffusion
path

length,

L,
(cm)

Vadose
zone soil
oir-lilled
porosity,

q,v

(cmj/cm5)

1 0.130

Area of
enclosed

space
below
grade,

A.
(cm1)

1 9.24Et05

Convection
path

length,

U
(cm)

1 701.5 1 15

Vadase zone
effective
total fluid
saturation,

Sii
(cmVcm3)

0.642 I

Crock-
to-total

area
ratio,

h
(unites)

4.I6E-04 |

Source
vapor
cone.,
c.™

(mq/m3)

1.I6E+05 I

Vodose zone
soil

intrinsic
permeability,

ki
(cm1)

I.67E-09 I

Crack
depth
below
grade,

Z«d
(cm)

15 1

Crock
radius,

Ud

(cm)

0.10 |

Vadose zone
soil

relative air
permeability,

k.

(cm!)

0.519

Enthalpy of
vaporization at

ave. groundwoter
temperature,

OH*
(col/mall

9,803

Average
vapor

flow rale
into bldg.,

<U
(cmVs)

8.35E-OI

Vadose zone
soil

effective vapor
permeability,

k.
(cm*)

1 8.65E-IO

Henry's low
constant at

ave. groundwoter
temperature,

"rs
(atm-mVmol)

1 1.54E-03

Crack
effective
diffusion

coefficient,
D™*

(cmVs)

1 4.55E-04

Thickness of
capillary

zone,

U
(cm)

1 68.18

Henry's law
constant at

ave. groundwoter
temperature,

H'rs
(unities;)

1 6.65E-02

Area of
crack,

A™*
(cm!)

I 3.84E+02

Total
porosity in
capillary

zone,

«a
(cmVcm3)

0.43 |

Vapor
viscosity at

ave. soil
temperature.

mis
(q/cm-s)

1 I.75E-04 I

Exponent of
equivalent
foundation

Peclet
number,
exp(Pe')
(unites)

1 l.3IEf3l |

Air-filled
porosity in
capillary

zone,

<Wi
(cmVcm3)

0.050

Vadose zone
effective
diffusion

coefficient,
0*v

(cmVs)

4.55E-04

Infinite
source
indoor

attenuation
coefficient,

a
(unftless)

4.I4E-06

Water-filled
porosity in
capillary

zone,
QW

(cmVcm3)

0.380

Capillary
zone

effective
diffusion

coefficient,

O'a

(cmVs)

4.66E-05

Infinite
source
bldg.

cone.,

Ctair«,
(mVm3)

4.80E-OI

Eloor
wall

seam
perimeter,

K«d
(cm)

3,844

Total
overall

effective
diffusion

coefficient,

D",
(cmVs)

2.46E-04

Unit
risk

factor,
URf

(mq/m1)-'

Reference
cone.,

RfC
(mq/m3)

NA 2.0E-02

Area l\Chlorobenzene.xlsf 'CALCS



DATA ENTRY SHEET

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter "X" in "YES" box)

YES L
OR

J

CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION
(enter "X" in "YES" box and initial groundwater cone, below)

ENTER

Chemical
CAS No.

(numbers only,
no dashes)

79016

ENTER
Depth

below grade
to bottom

of enclosed
space floor,

LF
(15 or 200 cm)

15

ENTER
Vadose zone

SCS
soil type

(used to estimate
soil vapor

permeability)

S1L

ENTER
Target
risk for

carcinogens,
TR

(unitless)

YES

ENTER
Initial

groundwater
cone.,

c*
(mq/L)

31.7

ENTER

Depth
below grade

to water table,
LWT

(cm)

716.5

OR

ENTER
Target hazard
quotient for

noncarcinogens,
THQ

(unitless)

*

Chemical

Trichloroethyiene |

EMIER

SCS
soil type

directly above

water table

SIL

ENTER
User-defined
vadose zone

soil vapor
permeability,

k.
(cm2)

ENTER
Averaging
time for

carcinogens,
ATC

(yrs)

ENTER

Averaae
soil/

groundwater
temperature,

Ts

(°c)

10 I

ENTER ENTER
Vadose zone Vadose zone

soil dry soil total
bulk density, Dorosity,

V V
rb n

(q/cm3) (unitless)

ENTER
Vadose zone

soil water-filled
porosity,

q.V

(cmVcm3)

1.5 0.43

ENTER ENTER
Averaging
time for Exposure

noncarcinogens, duration,
AT* ED
(yrs) (yrs)

0.3

ENTER

Exposure
frequency,

EF
(doys/yr)

1.0E-06 1

Used to calculate risk-based
groundwater concentration

70 25 1 25 250

Areal\Trichloroethylene.xls\DATENTER

K-107



INTERMEDIATE CALCULATIONS SHEET

o
oo

Source -
building

separation,
li

(cm)

Vadose
zone soil
air-lilled
porosity,

q,v

(cmVcm3)

Vodose zone
effective
total fluid
saturation,

Su
(cm3/cm3)

Vadose zone
soil

intrinsic
permeability,

k,

(cm')

Vodose zone
soil

relative air
permeability.

k,,

(cm')

Vodose zone
soil

effective vapor
permeability,

k.
(cm>)

Thickness of
capillary

zone,
U

(cm)

Total
porosity in
capillary

zone,

"a
(cm'/cm3)

Air-filled
porosity in
capillary

zone,
q,a

(cmVcm3)

Water-filled
porosity in
capillary

zone,

<»..o
(cmVcm3)

Floor-
wall

seam
perimeter,

X™*
(cm)

I 701.5

Bldg.
ventilation

role,

<Wi
(cmVs)

1 0.130

Area of
enclosed

space
below
grade,

As
(W)

1 0.642 |

Crack-
lo-totol

areo
ratio,

h
(unriless)

I.67E-09

Crock
depth
below
grade,

?«*
(cm)

| 0.519

Enthalpy of
vaporization at

ove. groundwoter
temperature,

Dll.ts
(col/moll

I B.65E-10

Henry's to*
constant at

ove. groundwoter
temperature.

"rs
(olm-mVmol)

1 6B.IB

Henry's low
constant at

ove. groundwoter
temperature,

H'rs
(unriless)

1 0.43 1

Vapor
viscosity at

ove. soil
temperature,

MB
(o/cm-s)

0.050 T

Vadose zone
effective
diffusion

coefficient,
O^y

(cm'/s)

0.380

Capillary
zone

effective
diffusion

coefficient,

""n
(cmVs)

1 3.844 1

Total
overall

effective
diffusion

coefficient,
D",

(cmYs)

1 5.63EW

Diffusion
path

length.
(t

(cm)

1 9.24Et05

Convection
path

length,
L,

(cm)

1 4.16E-04 I

Source
vapor
cone.,
c«.™

(mg/m3)

15

Crack
radius,

r«t
(cm)

1 8.557

Average
vapor

Ikm rate
into bldg.,

o.,
(cmVs)

1 4.79E-03

Crack
effective
diffusion

coefficient,
D«*

(cmVs)

1 2.06E-01

Area of
crack,
A™*
(cm1)

1 U5E-04 I

Exponent of
equivalent
foundation

Peclet
number,
exp(Pe')
(unriless)

4.83E-04 I

Infinite
source
indoor

attenuation
coefficient,

a
(unriless)

2.93E-05

Infinite
source
bldg.

cone.,
CM,.,

(mg/m3)

I 1.93E-04 |

Unit
risk Reference

factor, cone.,
URF RIC

(mg/m3)-' (mg/m3)

I 701.5 1 15 1 6.54Et03 | 0.10 1 8.35E-OI 1 4.83E-04 I 3.84E+02 1 2.1 111 29 | 3.46E-06 I 2.26E-02 1 I.7E-06 | NA I

Area l\Trlchloroelhylene.xll RCALCS



DATA ENTRY SHEET

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter "X" in "YES" box)

YES L
OR

CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION
(enter "X" in "YES" box and initial groundwater cone, below)

ENTER

Chemical
GAS No.

(numbers only,
no dashes)

YES

ENTER
Initial

groundwater
cone.,

Cw
(mq/L)

* J

Chemica!

| 75014

ENTER
Depth

below grade
to bottom

of enclosed
space floor,

LF
(15 or 200 cm)

157.9

ENTER

Depth
below grade

to water table,
Lwr

(cm)

Vinyl chloride (chloroethene) |

ENTER

SCS
soil type

directly above

water table

ENTER

Average
soil/

groundwater
temoerature,

Ts

(°C)

15 716.5 SIL I 10 I

ENTER
Vadose zone

SCS
soil type

(used to estimate
soil vapor

permeability)

ENTER
User-defined
vadose zone
soil vapor

OR permeability,

k,
(cm2)

SIL 1

ENTER
Vadose zone

soil dry
bulk density,

(g/cmj)

ENTER
Vadose zone

soil total
porosity,

nv

(unitless)

ENTER
Vadose zone

soil water-filled
porosity,

q.V

(cmVcmJj

1.5 0.43 0.3 |

ENTER
Target

risk for
carcinogens,

TR
(unitless)

ENTER ENTER
Target hazard Avenging
quotient for time for

noncorcmogens, carcinogens,
THQ ATC

(unitless) (yrs)

ENTER
Averaging
time for

noncorcmogens,
ATwc
(yrs)

ENTER

Exposure
duration,

ED
(vrs)

ENTER

Exposure
frequency,

EF
(days/vr)

1.0E-06 1

Used to calculate

1

risk-based
groundwater concentration.

70 1 25 25 I 250

Area IWinyl Chloride.xIsXDATENTER

K-109



INTERMEDIATE CALCULATIONS SHEET

I

o

Source-
building

separation,
li

(cm)

Vodose
zone soil
air-filled
porosity,

d,V

(cmVcm5)

Vadose zone
effective
total fluid
saturation.

s.,
(cmVcm3)

Vadose zone
soil

intrinsic
permeability,

ki
(cm1)

Vadase zone
soil

relative air
permeability,

k.

(cm1)

Vodase zone
soil

effective vopar
permeability,

k,
(cm')

Thickness of
capillary

zone,
U,

(cm)

Total
porosHy in

capillary
zone,

"a
(cmVcm3)

Air-filled
porosity in
capillary

zone,
q.a

(crnVcm3)

Water-filled
porosity in

capillary
zone,
Qw

(cmVcm3)

Eloor-
wall

seam
perimeter,

XMK»

(cm)

I 701.5

Bldg.
ventilation

rale,

Owen

(cmVs)

I 0.130

Area of
enclosed

space
below
grade,

A|

(cm1)

I 0.642 |

Crock-
to-totol

area
ratio,

h
(unitless)

1.67E-09 I

Crack
depth
below
grade,
Zo»c»

(cm)

0.519

Enthalpy of
vaporization at

ave. groundwoter
temperature,

DH.IS
(cal/mol)

1 8.65E-IO

Henry's law
constant at

ave. groundwoter
temperature,

H*
(alm-mj/mol)

I 68.18

Henry's low
constant at

ave. groundwaler
temperature,

H'rs
(unHless)

1 0.43 T

Vapor
viscosity ot

ave. sail
temperature,

OTIS
(q/cm-s)

0.050 1

Vadase zone
effective
diffusion

coefficient,
D*y

(cm'/s)

0.380

Capillary
zone

effective
diffusion

coefficient,
0""a

(cmVs)

1 3.844 I

Total
overall

effective
diffusion

coefficient,
0*1

(cmVs)

I 5.63Et04

Diffusion
path

length,
L,

(cm)

I 9.24E+05

Convection
path

length,

U
(cm)

| 4.I6E-04 |

Source
vapor
cone.,
CKW

(mq/m3)

15 1

Crack
radius,

(m*

(cm)

5,000

Average
vapor

flow rate
into bldg.,

0.)
(cffiVl)

1 I.73E-02

Crack
effective
diffusion

coefficient,
Q«d

(cmVs)

1 7.46E-01

Area of
crock,

A«d
(cm1)

1 1.75E-04 1

Exponent of
equivalent
foundation

Peclel
number,
exp(Pe')
(unHless)

6.43E-04 I

Infinite
source
indoor

attenuation
coefficient,

a
(unHless)

2.70E-05

Infinite
source
bldg.

cone.,

Ci.tr*
(mq/m3)

1 2.00E-04 |

Unit
risk Reference

factor, cone.,
URF RIC

(mq/m3)'1 (mq/m3)

[ 701.5 1 15 I I.I8E+05 | 0.10 | 8.35E-01 1 6.43E-04 1 3.84E+02 1 1.I1E+22 I 3.55E-06 I 4.18E-OI 1 8.4E-05 | NA |

Area l\Vinyl Chlofido.xl/



DATA ENTRY SHEET

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter "X" in "YES" box)

YES L J
OR

CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION
(enter "X" in "YES" box and initial groundwater cone, below)

ENTER

Chemical
CAS No.

(numbers only,
no dashes)

71432

ENTER
Depth

YES

ENTER
Initial

groundwater
cone.,

Cw
(mq/L)

7.8

ENTER

1 x

Chemical

Benzene |

ENTER

below grade
to bottom

of enclosed
space floor,

(15
IF

or 200 cm)

15

ENTER

Depth
below grade

to water table,
LWT

(cm)

472.6

Vadose zone
scs

soil type
(used to estimate OR

soil vapor

permeability)

SIL

ENTER
Target
risk for

carcinogens,
TR

(unitless)

ENTER
Target hazard
quotient for

noncarcmogens,
THG

(unitless)

SCS
soil type

directly above

water table

SIL

ENTER
User-defined
vodose zone

soil vapor
permeability,

kv

(cm2)

ENTER
Averaging
time for

carcinogens,
ATc

(vrs)

ENTER

Average
soil/

groundwater
temperature,

Ts

(°c)

10 I

ENTER ENTER
Vadose zone Vodose zone

soil dry soil total
bulk density, porosity,

rb
v

(g/cm3) (unitless)

ENIER
Vadose zone

soil water-filled
porosity,

q/
(cmVcm3)

1.5 | 0.43

ENTER ENTER
Averaging
time for Exposure

noncarcinogens, duration,
ATsc ED
(yrs) (yrs)

0.3

ENTER

Exposure
frequency,

EF
(days/yr)

1.0E-06 i

Used to calculate risk-based
groundwater concentration.

70 25 I 25 250

Area L\Benzene.xls\DATENTER

K-111



INTERMEDIATE CALCULATIONS SHEET

A
I

Source -
building

separation,

li
(cm)

1 457.6

Bldg.
ventilation

rote,

Our*
(cmVs)

1 5.63Ef04

Diffusion
path

length,

N
(cm)

Vodose
zone soil
air-filled
porosity,

4V

(cm3/cm3)

1 0.130

Area of
enclosed

space
below
grade,

A,

(wfl

1 9.24E*05

Convection
path

length,

L,
(cm)

Vodose zone
effects
total fluid
saturation,

Su
(cmVcm3)

1 0.642 I

Crock-
lo-totol

area
ratio,

h

(unities?)

I 4.I6E-04 |

Source
vapor
cone.,

C™
(mg/m3)

Vadose zone
soil

intrinsic
permeability,

ki
(cm')

I.67E-09 |

Crack
depth
below
grade,

Z«d
(cm)

15 1

Crack
radius,

r^d
(cm)

Vadose zone
soil

relative air
permeability,

K,
(cm!)

0.519

Enthalpy of
vaporization at

ave. groundwater
temperature,

DH,.rs
(col/mol)

8,122

Average
vapor

How role
into bldg.,

a*
(cm'/sl

Vadose zone
soil

ellective vapor
permeability,

k,
(erf)

1 8.65E-IO

Henry's low
constant at

ove. groundwater
temperature,

Hrs
(atm-mVmol)

1 2.69E-03

Crock
effective
diffusion

coefficient,
tr-

(cm'/s)

Thickness of
capillary

zone,

U,
(cm)

1 68.18

Henry's low
constant at

ove. groundwaler
temperature,

H'IS
(unitless)

1 I.I6E-OI

Area of
crack,

A^t
M

Total
porosity in
capillary

zone,

«a

(cmVcm1)

1 0.43

Vapor
viscosity at

ove. soil
temperature,

i%
(q/cm-s)

I I.75E-04

Exponent of
equivalent
foundation

Peclel
number,
exp(Pe')

(unitless)

Air-filled
porosity in
capillary

zone,

<w.
(cmVcm3)

I 0.050

Vadose zone
effective
diffusion

coefficient,

0"v
(cmVs)

1 5.42E-04

Infinite
source
indoor

attenuation
coefficient,

a

(unitless)

Water-filled
porosity in
capillary

zone,

<w.
(cmVcm3)

I 0.380

Capillary
zone

effective
diffusion

coefficient,

D"0
(cm'/s)

I 4.03E-05

Infinite
source
bldg.
cone.,

CM*,
(mg/m3)

Floor-
woH

seam
perimeter,

(̂cm)

1 3,844 I

Total
overall

effeclrve
diffusion

coefficient,

0",
(cmVs)

1 I.90E-04 I

Unit
risk

factor,
URf

(mq/m3)-1

Reference
cone.,

RfC

(mq/m3)

1 457.6 1 15 1 9.03U02 I 0.10 ] 8.35E-OI \ 5.42E-04 \ 3.84E+02 1 I.43E+26 1 4.66E-06 1 4.2IE-03 1 8.3E-06 I HA 1

Area L\Benzeno xl •RCALCS



DATA ENTRY SHEET

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter "X" in "YES" box)

YES L
OR

J

CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION
(enter "X" in 'YES" box and initial groundwater cone, below)

EN1ER

Chemical
CAS No.

(numbers only,
no dashes)

YES

ENTER
Initial

groundwater
cone.,

C*
(mg/L)

L J

Chemical

67663 14.8 Chloroform

ENTER
Depth

below grade
to bottom

of enclosed
space floor,

U
(15 or 200 cm)

ENTER

Depth
below grade

to water table,
LWT

(cm)

ENTER

SCS
soil type

directly above

water table

15 472.6 3L

ENTER

Average
soil/

groundwater
temperature,

10

ENTER
Vadose zone

SCS
soil type

(used to estimate
soil vapor

permeability)

ENTER
User-defined
vadose zone

soil vapor
OR permeability,

^(cm2)

SIL 1

ENTER
Vadose zone

soil dry
bulk density,

r>V

(g/cm3)

ENTER
Vadose zone

soil total
porosity,

nv

(unitless)

ENTER
Vadose zone

soil water-filled
porosity,

q.V

(cmVcm3)

1.5 | 0.43 0.3 |

ENTER
Target
risk for

carcinogens,
TR

(unitless)

ENTER ENTER
Target hazard Averaging
quotient for time for

noncaranogens, carcinogens,
THQ ATC

(unitless) (yrs)

ENTER
Averaging
time for

norcoranoqens,
ATNC
(yrs)

ENTER

Exposure
duration,

ED
(yrs)

ENTER

Exposure
frequency,

EF
(doys/yr]

1.0E-06 I 1

Used to calculate risk-based
groundwater concentration.

70 25 25 250

Area L\Chloroform.xls\DATENTER

K-113



INTERMEDIATE CALCULATIONS SHEET

I

£

Source -
building

separation,

li
(cm)

Vodose
rone soil
air-filled
porosity,

0,"
(cmVcm3)

Vadose zone
effective
total fluid
saturation,

Sh
(cm'/cm3)

Vadose zane
sail

intrinsic
permeability.

ki
(cm')

Vadose zane
sail

retalrve air
permeability,

*•(cm')

Vadose zone
soil

effective vapor
permeability,

k,
(cm1)

Thickness of
capillary

zone,

U
(em)

Total
porosity in
capillary

zone,

"a
(cmVcm3)

Air-tilled
porosity in
capillary

zane,

<k*
(cmVcm3)

Woter-filled
porosity in
capillary

zone,

Qw
(cmVcm5)

Floor-
wall

seam
perimeter,

>U>
(cm)

1 457.6

Bldg.
venlilotion

rote,

Our*
(cmVs)

1 0.130

Area of
enclosed

space
below
grade,

A.
(cm')

I 0.642 |

Crack
to-total

area
ratio,

h
(witless)

1.67E-09 |

Crack
depth
below
grade,

z~.
(cm)

0.519 |

Enthalpy of
vaporization at

ave. groundwoter
temperature,

DIL.B
(col/mol)

8.65E 10 |

Henry's lav
constant at

ave. groundwoler
temperature,

HB
(atm-m3/mal)

68.18

Henry's to«r
constant at

ave. groundwater
temperature.

H'rs
(unttless)

I 0.43

Vapor
viscosity at

ave. soil
temperature,

mis
(q/cm-s)

1 0.050

Vadose zone
effective
diffusion

coefficient,

D«v
(cm'/s)

1 0.380

Capillary
zone

effective
diffusion

coefficient,

D"D
(cm'/s)

1 3.844 1

Total
overall

effective
diffusion

coefficient,

D«,
(cmVs)

I 5.63E104

Diffusion
path

length,

Li
(cm)

I 9.24E+05

Convection
path

length,

U
(cm)

1 4.16E-04 I

Source
vapor
cone.,

c™,
(mq/m3)

15 1

Crock
radius.

r«d
(cm)

7.554 |

Average
vapor

(km rate
into bldg.,

a*
(cmVs)

1.B6E-03 |

CracV
effective
diffusion

coefficient,
D-

(cm'/s)

8.02E-02

Area of
crack,

A<nd

(cm')

1 1.75E-04

Exponent of
equivalent
foundation

Peclel
number,
exp(Pe')

(unHless)

1 6.43E-04

Infinite
source
indoor

ottenuotion
coefficient,

0

(unHless]

1 5.30E-05

Infinite
source
bldg.

cone.,

CMA,
(mq/m3)

1 2.42E-04 I

Unit
risk Reference

(actor, cone.,
URF RIC

(mq/m')-1 (mq/m3)

1 457.6 1 15 I U9Et03 | 0.10 I 8.35E-OI I 6.43E-04 1 3.B4E+02 1 I.I2EI22 I 5.47E-06 1 6.49E-03 1 2.3E-05 1 NA 1

Area L\Chloroform.xl: iCALCS



Sauget Area 1
HHRA-EE/CA and RI/FS WuJj.lMJMSrm

APPENDIX L

CALCULATION OF EXCAVATION AIR VOC CONCENTRATIONS

FROM STANDING WATER

L'1 December 29. 2000
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Sauget Area 1

HHRA-EE/CA and RI/FS

APPENDIX L
CALCULATION OF EXCAVATION AIR VOC CONCENTRATIONS FROM STANDING WATER -

EXCAVATION TRENCH

Excavation trench air concentrations of a COPC resulting from volatilization from groundwater
infiltrating an excavation trench can be predicted by use of the method recommended by USEPA
(1987) for predicting volatilization from standing water. The air concentration of a COPC is estimated
at the downwind boundary of the water. For the purposes of calculating this concentration, a
rectangular box with the base corresponding to the water surface is considered. The height of the box,
Hb, is the height to which the chemical emissions from the water surface are uniformly mixed with the
air. U is the dimension of the box parallel to the direction of the wind. Wb is the width of the box
perpendicular to the air flow. If U is the wind speed, then, by conservation of mass, the air
concentration, Ca, of chemical within the box is given by:

The diffusion height, H, above the water surface is approximately equal to 0.05 x U, (Jackson, 1976).
With this substitution, the equation for the air concentration becomes:

" 0.05 x A x U

Where:

Q = chemical emission rate (g/s)

A = water surface area (m2) (12 m2; best professional judgement estimate of utility
repair/installation trench)

U = wind speed (m/s) (2.25 mg/s; default value USEPA, 1991)

Q = K x A x CL

Where:

Q = chemical emission rate (g/s)

A = water surface area (m2) (12 m2; best professional judgement estimate of utility

repair/installation trench)

CL= chemical concentration in water (g/m3)

L-2 December 29, 2000
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Sauget Area 1
HHRA-EE/CA and RI/FS rJVJJ.-),'HJ?,l*n

The overall mass transfer coefficient, K, is given by:

1 1
_ _ _ _i_

K KL

Where:

H

** ~ RT

H = Henry's Law constant for the compound (atm m3/g-mol)

R = Universal Gas Constant (8.21 x 10'5 atm m3/g-mol)

T = Water Temperature (°K)

KL= Liquid phase mass transfer coefficient (m/s)

KG= Gas phase mass transfer coefficient (m/s)

The Henry's Law constants for each compound were obtained from the RBCA Tool Kit for Chemical
Releases software (GSI, 1999). The liquid phase mass transfer coefficient is given by:

K, =2.78xl(T

Where:

Dw = Diffusivity of the compound in water (cm2/s)

Detner = Diffusivity of ether in water (8.5 x 1 0"6 cm2/s; USEPA, 1 987).

The diffusivity of each compound in water was obtained from the RBCA Tool Kit for Chemical
Releases software (GSI, 1999).

The gas phase mass transfer coefficient is given by:

Kc = 4.82xlO-3£/078Scc-°6X^"

Where:

U = wind speed (m/s)

L-3 December 29, 2000
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Sauget Area 1

HHRA-EE/CA and RI/FS

Scg = Schmidt number =

HG = viscosity of air (1.81 x 10'4 g/cm-s)

AG = density of air (1.2 x 10"3 g/cm3)

Da = diffusivity of the chemical in air (cm2/s)

de = effective diameter (m) = (4MB)05

For each of the compounds the molecular diffusivity in air was obtained from the RBCA Tool Kit for
Chemical Releases software (GSI, 1999).

Table L-1 summarizes model inputs and intermediate steps in the modeling process. Tables L-2 and
L-3 present the RME and MLE groundwater source concentrations utilized in predicting trench air
concentrations. Tables L-4 and L-5 present the predicted RME and MLE trench air concentrations for
volatile COPCs.

REFERENCES:

GSI, 1999. RBCA Tool Kit for Chemical Releases Software. Groundwater Services, Inc. Houston,
Texas.

USEPA. 1987. Hazardous Waste Treatment, Storage and Disposal Facilities (TDSF) - Air Emission
Models. EPA-450/3-87-026. December 1987.

USEPA. 1991. Risk Assessment Guidance for Superfund: Volume I - Human Health Evaluation
Manual (Part B, Development of Risk-based Preliminary Remediation Goals). Interim. Office of
Emergency and Remedial Response. U.S. Environmental Protection Agency.

Jackson, N.A. 1976. The Propagation of Modified Flow Downstream of a Change in Roughness.
Quarterly Journal of the Royal Meteorological Society. 102:924.
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TABLE L-1
MODEL SUMMARY FOR PREDICTION OF TRENCH AIR CONCENTRATION DUE TO VOIA1ILIZATION FROM EXPOSED GROUNDWATEH

SAUGET ARFA I • EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

ENSR International

' • • Input Parameters '''

Water temperature (degK) 298 I5
Viscoslly ot water (cp) 0 8904
Welled area (m1'2) 12
Wind speed (m/s) 7 25

•" Constants '"

Gas const, (aim m"3/(mol degK)) 8 21E 05
Dill ol clher In H2O (cm"?/s) 8 50E 06
Viscosity ol air <g/(cm s)) t 81E-04
Density ol air (g/cm' '3) I 20E 03

"' Calculated Parameter'"

Eiieciive diameter ol source (m) 3909

•" Chemlcal-Specillc Paramoiers '"

1 .1 .2.2-Telrachloro«lhane
4.Molhvl-2-Penlanone
BENZENE
CHLOROBENZENE
CHLOROFORM
ETHYLBENZENE
NAPHTHALENE
TETRACHLORORETHENE
TOLUENE
TRICHLOROETHENE
VINYLCHLORIDE

Molecular
Wolglil

(a)

168
1002
78.11
112.56
119.4

106.17
12617
16563
924
131 4
625

Henry's Law
Coolllclonl

(alm'm"3/a-mole)
(a)

2.00E-03
416E04
6.55603
3.70E-03
339E-03
788E-03
4.83E-04
1 84E-02
6.30E-03
l.OOE-02
8.60E-02

Dilluslvlly
In Air

(cm"2/s)
(a)

7.10E-02
7.35E-02
8806-02
7.30E-02
1.04E-01
750E-02
590E-02
7 20E-02
850E-02
8I8E-02
1 06E-01

Dilluslvlly
In Water
(cm"2/j)

(»>
7.90E-06
868E05
9806-06
870E06
100E-05
780E06
750E-08
820E-06
9.40E-06
1.05E-04
1.23E-05

Keq
<l>)

817E-02
1 70E-02
227E-OI
1.S1E-01
I38E01
3.22E-OI
1 97E-02
7 52E 01
257E-01
4 09E 01
351E«00

K1
(nva)
(")

265E-06
I.31E-05
306E-06
2.82E-06
3.10E-06
283E-08
2.56E-06
2.71E 06
297E-06
1 49E 05
356E-06

SCg
<t>)

2.12E400
2.05E«00
1 71E*00
2.07E«06
1.45E<00
20IE.OO
258E.OO
209E<00
1 77E<00
1 84E»00
1 42E400

Kg
(nVs)
(b)

4.71E-03
482E03
544E-03
480E03
609E-03
489E03
4.16E-03
476E-03
5.32E-03
5.I8E03
617E-03

K
(m/8)
V»

2.63E-06
1 13E05
3 05E-06
2.81 E-06
309E-06
262E-06
2466-06
271E-06
297E-06
1 48E 05
3 56E-06

0
(m^s)

(t»
3.16E-OS
1.35E-04
3.66E-05
3.37E05
3.70E-05
3. ME -06
2.96E-05
3 25E-05
3 56E-05
I.77E-04
4 27E-05

Groundwaler-lo Air
Attenuation Factor

(L/m3)
(»>

234E-02
1.00E-01
271E-02
2.SOE-02
274E-02
233E02
220E-02
2.41E-02
264E-02
1.31E-01
3.16E-02

I
L/1

Notes
(a) GSI. 1999 RBCA Tool Kit lor Chemical Releases sollware Groundwftler Services. Inc Houston, Te«a9
(t>) Cakulntcd
Kcq = equilibrium coellkienl
Kl = liquid phase mass transfer coclliclent
SCg - Schmldl number
Kg gas phase mass transfer coellicent
K - overall mass transfer coclflclcnt
O = emission laclor

RME Trench Air PUT xlsTrcncliAllenGW Air
Oecemlier 29. 2000
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TABLE L-2
EXPOSURE POINT CONCENTRATIONS (RME) - GROUNDWATER

SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

ENSR International

Constituent
1 ,1 ,2,2-Tetrachloroethane
4-Methyl-2-pentanone
Benzene
Chlorobenzene
Chloroform
Ethylbenzene
Naphthalene
Tetrachloroethene
Toluene
Trichloroethene
Vinyl chloride

CAS
Number
79-34-5
108-10-1
71-43-2
108-90-7
67-66-3
100-41-4
91-20-3
127-18-4
108-88-3
79-01-6
75-01-4

Groundwater EPCs (mg/L)
Fill Area G

EE-05
--
-

1.10E-01
6.20E-01

3.90E-01
--
--
••

EEG-107
-

1.30E+00
3.70E+00
4.30E+00

;;
2.10E+00
1.70E-01
8.50E+00
2.00E-01
4.10E-02

Fill Area H
EE-01

1 .20E-02
--

1 .50E+00
1 .20E+00

--
1 .80E+00
2.30E+00

--
--
--
-

EE-02
-
--

2.25E+00
4.35E+00
4.25E-01

--
1 .95E-01

--
-

4.95E-02
-

Fill Area I
AA-I-S1

--
-

6.20E-01
8.70E+00

-
-
--
--

::
9.70E-01

AA-I-S2
--
--

1.20E-01
3.20E+00

--
--
--
--
—

1.80E-01
2.40E-01

EE-12
--
--

6.80E-01
1 .40E+00

;;--
---
--

EE-14
"

7.50E-01
3.80E+00

--

--

--

Fill Area L
EEG-109

--
—

4.40E-02
--

7.60E-02
—
—
—
—
—
--

Notes:
-- - Not a COPC in this area/medium.
CAS - Chemical Abstracts Service.
COPC - Constituent of Potential Concern.
EPC - Exposure Point Concentration.
RME - Reasonable Maximum Exposure.

RME Trench Air PRT.xls\gw
DecembJ^ , 2000
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TABLE L-3
EXPOSURE POINT CONCENTRATIONS (MLE) - GROUNDWATER

SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

ENSR International

Constituent
1 ,1 ,2,2-Tetrachloroethane
4-Methyl-2-pentanone
Benzene
Chlorobenzene
Chloroform
Ethyjpenzene
Naphthalene
Tetrachloroethene
Toluene
Trlchloroethene
Vinyl chloride

CAS
Number

79-34-5
108-10-1
71-43-2
108-90-7
67-66-3
100-41-4
91-20-3
127-18-4
108-88-3
79-01-6
75-01-4

Groundwater EPCs (mg/L)
Fill Area G

EE-05
--
-

1.10E-01
6.20E-01

--
--

3.90E-01
-
-

EEG-107
--

1 .30E+00
3.70E+00
4.30E+00

--
--

2.10E+00
1 .70E-01
8.50E+00
2.00E-01
4.10E-02

Fill Area H
EE-01

1 .20E-02
--

1.50E+00
1 .20E+00

--
1 .80E+00
2.30E+00

--
—

--

EE-02
—
-

2.25E+00
4.35E+00
4.25E-01

--
1.95E-01

--
-

4.95E-02
-

Fill Area 1
AA-I-S1

--
--

4.55E-01
5.15E+00

--
--
--
-
--
--

7.35E-01

AA-I-S2
-
-

6.13E-02
1 .66E+00

--
—
-
--
--

1 .04E-01
2.00E-01

EE-12
--
--

6.80E-01
1 .40E+00

--

::
----

EE-13
—
-
--
--
--
-
-
--
--
-
-

EE-14
--
--

7.50E-01
3.80E+00

--
--
--
--
-
-
-

Fill Area L
EEG-109

—
--

4.40E-02
—

7.60E-02
-
--
«
--
—
~

Notes:
-- - Not a COPC In this area/medium.
CAS • Chemical Abstracts Service.
COPC - Constituent of Potential Concern.
EPC - Exposure Point Concentration.
MLE • Most Likely Exposure.

I
•xl

MLE Trench Air PRT.xls\gw
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ENSR International
TABLE L-4

EXPOSURE POINT CONCENTRATIONS (RME) - EXCAVATION AIR, VOLATILIZATION FROM EXPOSED GROUNDWATER
SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

Constituent
1 ,1 ,2,2-Tetrachloroethane
4-Methyl-2-pentanone
Benzene
Chlorobenzene
Chloroform
Ethylbenzene
Naphthalene
Tetrachloroethene
Toluene
Trichloroethene
Vinyl chloride

CAS
Number
79-34-5
108-10-1
71-43-2
108-90-7
67-66-3
100-41-4
91-20-3
127-18-4
108-88-3
79-01-6
75-01-4

Fill Area Excavation Air EPCs (mg/m3) (a)
G

EE-05
-
--

2.98E-03
1 .55E-02

--

8.60E-03

-

EEG-107

i.30E-OT
1 .OOE-01
1.07E-01

--
--

4.63E-02
4.10E-03
2.24E-01
2.62E-02
1 .30E-03

H
EE-01

2.80E-04
-

4.07E-02
3.00E-02

-
4.19E-02
5.07E-02

—

--
--

EE-02
--
-

6.10E-02
1.09E-01
1.17E-02

--
4.30E-03

--
--

6.49E-03

1
AA-I-S1

-
-

1 .68E-02
2.17E-01

--
--

—

-
3.07E-02

AA-I-S2
-
--

3.25E-03
8.00E-02

-
--
--
--
--

2.36E-02
7.59E-03

EE-12
-
--

1 .84E-02
3.50E-02

-
--
--
--
-
--
--

EE-14
--
«

2.03E-02
9.50E-02

;;
----
-

L
EEG-109

--
--

1.19E-03
--

2.09E-03
--

--
--
--
-

Notes:
-- - Not a COPC in this area/medium.
CAS - Chemical Abstracts Service.
COPC - Constituent of Potential Concern.
EPC - Exposure Point Concentration.
RME - Reasonable Maximum Exposure,
(a) Concentration in groundwater (mg/L) x groundwater to air attenuation factor (L/m3)

I
oo
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ENSR International

TABLE L-5
EXPOSURE POINT CONCENTRATIONS (MLE) - EXCAVATION AIR, VOLATILIZATION FROM GROUNDWATER

SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

Constituent
1 , 1 ,2,2-Tetrachloroethane
4-Methyl-2-pentanone
Benzene
Chlorobenzene
Chloroform
Ethylbenzene
Naphthalene
Tetrachloroethene
Toluene
Trichloroethene
Vinyl chloride

CAS
Number
79-34-5
108-10-1
71-43-2
108-90-7
67-66-3
100-41-4
91-20-3
127-18-4
108-88-3
79-01-6
75-01 -4

Fill Area Excavation Air EPCs (mg/m3) (a)
G

EE-05
--
--

2.98E-03
1 .55E-02

--
--

8.51 E-03
--
--
--
--

EEG-107
--

1.25E-01
1 .OOE-01
1.07E-01

--
'

4.58E-02
4.10E-03
2.24E-01
2.62E-02
1.30E-03

H
EE-01

2.80E-04
--

4.06E-02
3.00E-02

--
4.19E-02
5.02E-02

-
--
~
-

EE-02
--
--

6.09E-02
1.09E-01
1.16E-02

--
4.26E-03

--
--

6.48E-03
--

1
AA-I-S1

--
--

1 .23E-02
1.29E-01

-
-
--
-
"

2.32E-02

AA-I-S2
--
-

1 .66E-03
4.14E-02

--
--
--
--

1 .36E-02
6.32E-03

EE-12
—
--

1 .84E-02
3.50E-02

--
--
--
--

:-:
-

EE-14
—
--

2.03E-02
9.49E-02

—
—
--
—
--
—
-

L
EEG-109

—
—

1.19E-03
--

2.08E-03
--
--
—
--
—
-

Notes:
-- - Not a COPC in this area/medium.
CAS - Chemical Abstracts Service.
COPC - Constituent of Potential Concern.
EPC - Exposure Point Concentration.
MLE - Most Likely Exposure,
(a) Excavation air concentration (mg/l) = groundwater concentration (mg/l) x groundwater-to-air attenuation factor (l/m3).

I
ID
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APPENDIX M

CALCULATION OF OUTDOOR AIR VOC CONCENTRATIONS FROM
GROUNDWATER

M-1 December 29. 2000
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Sauget Area 1

HHRA-EE/CA and RI/FS MIJJJffijM'fim

APPENDIX M
CALCULATION OF OUTDOOR AIR VOC CONCENTRATIONS FROM GROUNDWATER

Ambient air concentrations resulting from migration of volatile constituents of potential concern (COPC)
from underlying groundwater to outdoor air were predicted based on the method recommended by the
American Society for Testing and Materials in ASTM PS-104 Standard Provisional Guide for Risk-
Based Corrective Action (ASTM, 1998). Calculations were completed using the RBCA Tool Kit for
Chemical Releases software designed by Groundwater Services, Inc. (1999) to implement the
calculations recommended in ASTM PS-104. The goal of the approach recommended in ASTM PS-
104 is to estimate potential impacts of volatile constituents migrating from groundwater to the outdoor
air-breathing zone.

The approach recommend in ASTM PS-104 for predicting migration of COPC vapors from
groundwater to ambient outdoor air is a simple one in which the relationship between outdoor air and
dissolved groundwater concentrations is represented by a chemical-specific groundwater volatilization
factor, and is dependent upon the following assumptions:

• The concentration of dissolved constituents in groundwater remains constant over time (i.e.,
serves as an infinite source of volatile constituents).

• The soil vapor concentrations of volatile constituents reach immediate equilibrium with the
dissolved concentration of these same constituents in groundwater.

• There is no loss of constituent (through biodegradation, or other loss mechanism) as the
volatile constituent migrates, via diffusion, to the ground surface.

• Air dispersion of volatile constituents within the breathing zone is predicted through the use of
a box model resulting in steady, well mixed atmospheric dispersion of volatile constituents as
they rise into the breathing zone.

Equations for the implementation of ASTM PS-104 are available in the American Society for Testing
and Materials in ASTM PS-104 Standard Provisional Guide for Risk-Based Corrective Action (ASTM,
1998) and the RBCA Tool Kit Chemical Releases Guidance Manual developed by GSI (1998).
Chemical-specific parameters selected by GSI for use in their RBCA Tool Kit for Chemical Releases
software were utilized in this risk assessment.

Site-specific soil and groundwater parameters incorporated in this evaluation, and summarized in the
attached modeling printouts, included:

• depth to groundwater (cm);

• width of source zone area (cm); and

M-2 December 29. 2000
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Sauget Area 1
HHRA-EE/CA and RI/FS vaa.-Mi»i

• vadose zone thickness (cm) (site-specific, dependent on depth to groundwater and capillary
zone thickness).

Based on similarities to limited site-specific data for the characterization of surface soil (summarized in
Table M-1), several default parameters assumed to best describe site soil (sandy silt) (IEPA,
1998; and GSI, 1999) were selected for inclusion in this evaluation. They include:

• total soil porosity;

• volumetric water content of vadose zone;

• volumetric water content of capillary fringe;

• volumetric air content of vadose zone;

! • volumetric air content capillary fringe;
!

! • dry bulk density;

i • vertical hydraulic conductivity;i
• • vapor permeability; and
i
j • capillary zone thickness.

[Note: Soil type designations available in the Johnson and Ettinger Model (Appendix K) and the RBCA
model are different. Based on consultation with soil scientists, silt loam was identified as the most
appropriate soil classification for the Johnson and Ettinger model and sandy silt was identified as the
most appropriate soil classification for the RBCA model.]

The modeling printouts are presented in the following order:

RME OUTDOOR AIR CONCENTRATIONS

• Fill Area G, EE-05

• Fill Area G, EEG-107

• Fill Area H, EE-01

• Fill Area H, EE-02

• Fill Area I, AA-I-S1

• Fill Area I, AA-I-S2

• Fill Area I, EE-12

• Fill Area I, EE-14

M-3 December 29. 2000
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Sauget Area 1
HHRA-EE/CA and RI/FS aSajakUMJm

• Fill Area L, EEG-109

MLE INDOOR AIR CONCENTRATIONS

• Fill Area G

• Fill Area H

• Fill Area I

• Fill Area L

REFERENCES:

ASTM, 1998. Standard Provisional Guidance for Risk Based Corrective Action. ASTM Designation:

PS 104-98. American Society for Testing and Material. West Conshohocken, PA.

GSI, 1998. RBCA Tool Kit for Chemical Releases Guidance Manual. Groundwater Services, Inc.
Houston, Texas.

GSI, 1999. RBCA Tool Kit for Chemical Releases Software. Groundwater Services, Inc. Houston,
Texas.

IEPA, 1998. Tiered Approach to Corrective Action Objectives. Title 35, Subtitle G, Chapter I,
Subchapter J, Part 742. As amended June 8,1998. Illinois Environmental Protection Agency.
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TABLE M-1
COMPARISON OF SOIL PARAMETERS

SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

ENSR International

S
i

Parameter
Total Soil Porosity (unitless)
Volumetric Water Content - Vadose Zone (unitless)
Volumetric Water Content - Capillary Fringe (unitless)
Volumetric Air Content - Vadose Zone (unitless)
Volumetric Air Content - Capillary Fringe (unitless)
Dry Bulk Density (kg/L)
Vertical Hydraulic Conductivity (cm/d)
Vapor Permeability (cm2)
Capillary Zone Thickness (cm)
Depth to Groundwater (cm)

Groundwater Plume Width at Source (cm)

Site-Specific Data for Surface Soil (a)

Fill Area G
3.70E-01
1.50E-01

NA
2.20E-01

NA
1 .69E+00

NA
NA
NA

EE-05: 540
EEG-107: 491

9906

Fill Area H
4.30E-01
5.20E-02

NA
3.78E-01

NA
1.36E+00

NA
NA
NA
442

15240

Fill Area 1
2.80E-01
5.10E-02

NA
2.29E-01

NA
1 .93E+00

NA
NA
NA
506

42672

Fill Area L
4.30E-01
5.30E-02

NA
3.77E-01

NA
1.31E+00

NA
NA
NA
466

6096

Values
Used

In Modeling
4.30E-01 (b)
3.00E-01 (b)
3.87E-01 (c)
1.30E-01 (b)
4.30E-02 (d)
1 .50E+00 (b)
8.60E-01 (e)
1.00E-11 (e)
1.10E+01 (e)

SS

SS
Notes:
NA - Not Available
SS = Site-Specific
(a) Average of values by Fill Area in the Sauget Area 1 EE/CA and RI/FS Data Report,
(b) Default for Subsurface Soil (IEPA, 1998).
(c) Assumed to be 90% of total soil porosity,
(d) Assumed to be 1 0% of total soil porosity,
(e) Default for sandy silt (GSI, 1999).

Table M-1.xls\Table M-1
December 29, 2000
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RBCA Tool Kit for Chemical Releases, Version 1.2

RBCA SITE ASSESSMENT

5 OF 7

TIER 2 EXPOSURE CONCENTRATION AND INTAKE CALCULATION

OUTDOOR AIR EXPOSURE PATHWAYS • (CHECKED IF PATHWAY IS ACTIVE)

QBOUNDWATER: VAPOR

INHALATION

Constituents of Concern
Tetrachloroethane, 1,1,2,2-
Methyl-2-pentanone, 4-
Benzene
Chlorobenzene
Chloroform
Ethylbenzene
Naphthalene
Tetrachloroethene
Toluene
Trichloroethene
Vinyl chloride

Expoiure Concentration

1 ) Source Medium

Groundwater

Cone. (mg/L)

O.OE+0
O.OE+0
1.1E-1
6.2E-1
O.OE+0
O.OE+0
3.9E-1
O.OE+0
O.OE+0
O.OE+0
O.OE+0

2) NAF Value (m*3/L)
Receptor

On-sile (0 cm)

Commercial

8.5E+4
1 .5E+5
2.9E+4
4.9E+4
3.8E+4
2.5E+4
3.3E+5
1.2E+4
2.7E+4
1.3E+4
1.9E+3

Oil-site 1
(Ocm)

((VALUE!

Oil-site 2
(Ocm)

HVALUEI

3) Exposure Medium
Outdoor Air: POEConc. (mofcmA3) (1)/(2)

On-sile (0 cm)

Commercial

O.OE+0
O.OE+0
3.8E-6
1 .3E-5
O.OE+0
O.OE+0
1.2E-6
O.OE+0
O.OE+0
O.OE+0
O.OE+0

Oil-site 1
(Ocm)

» VALUE I

Off-site 2
(Ocm)

((VALUEI

L NOTE: NAF = Natural attenuation (actor POE = Point ol exposure
Site Name: Sauget Area 1
Site Location: Sauget Illinois
Completed By: Marcus

Date Completed: 15-Nov-OO
Job ID: EE-05



RBCA Tool Kit for Chemical Releases, Version 1.2

RBCA SITE ASSESSMENT

5 OF 7

TIER 2 EXPOSURE CONCENTRATION AND INTAKE CALCULATION

OUTDOOR AIR EXPOSURE PATHWAYS • (CHECKED IF PATHWAY IS ACTIVE)

QROUNDWATER. VAPOR

INHALATION

Constituents of Concern
Tetrachloroethane, 1,1,2,2-
Methyl-2-pentanone, 4-
Benzene
Chlorobenzene
Chloroform
Ethylbenzene
Naphthalene
Tetrachloroethene
Toluene
Trichloroethene
Vinyl chloride

Exposure Concentration

1 ) Source Medium

Qroundwater
Cone. (mg/L)

O.OE+0
1 .3E+0
3.7E+0
4.3E+0
O.OE+0
O.OE+0
2.1E+0
1.7E-1
8.5E+0
2.0E-1
4.1E-2

2) NAF Value (rrVX3/L)
Receptor

On-slle (0 cm)

Commercial

7.9E+4
1 .4E+ 5
2.7E+4
4.5E+4
3.6E+4
2.4E+4
3.0E+5
1.1 E+4
2.5E+4
1.2E+4
1.8E+3

Off-site 1
(Ocm)

None

Off-site 2
(Ocm)

None

-

3) Exposure Medium
Outdoor Air. POE Cone. (mo/m"3) (1)/(2)

On-site (0 cm)

Commercial

O.OE+0
9.5E-6
1.4E-4
9.5E-5
O.OE+0
O.OE+0
6.9E-6
1 .5E-5
3.4E-4
1 .7E-5
2.3E-5

Off-site 1
(Ocm)

None

Off-slle 2
(Ocm)

None

NOTE: NAF = Natural attenuation factor POE = Point of exposure

Site Name: Sauget Area 1
Site Location: Sauget Illinois
Completed By: Marcus

Date Completed: 15-Nov-OO
Job ID: EEG-107



RBCA Tool Kit for Chemical Releases, Version 1.2

RBCA SITE ASSESSMENT

I
00

S OF 7

TIER 2 EXPOSURE CONCENTRATION AND INTAKE CALCULATION

OUTDOOR AIR EXPOSURE PATHWAYS • (CHECKED IF PATHWAY IS ACTIVE)

QROUNDWATER: VAPOR

INHALATION

Constituents of Concern
Tetrachloroethane, 1,1,2,2-
Methyl-2-pentanone, 4-
Benzene
Chlorobenzene
Chloroform
Ethylbenzene
Naphthalene
Tetrachloroethene
Toluene
Trichloroethene
Vinyl chloride

Expotura Concentration

1 ) Source Medium

Groundwater
Cone. (mg/L)

1 .2E-2
O.OE+0
1 .5E+0
1 .2E+0
O.OE+0
1.8E+0
2.3E+0
O.OE+0
O.OE+0
O.OE+0
O.OE+0

2) NAF Value (m«3/L)
Receptor

On-sile (0 cm)

Commercial

4.7E+4
8.0E+4
1 .6E+4
2.7E+4
2.1 E+4
1 .4E+4
1.8E+5
7.0E+3
1.5E+4
7.0E+3
1.1 E+3

Oil-site 1
(Ocm)

None

Oil-site 2
(Ocm)

None

3) Exposure Medium
Outdoor Alt: POEConc. (mg/mA3) (1)/(2)

On-site (0 cm)

Commercial

2.5E-7
O.OE+0
9.1 E-5
4.4E-5
O.OE+0
1 .2E-4
1.3E-5
O.OE+0
O.OE+0
O.OE+0
O.OE+0

Oil-site 1
(Ocm)

None

Off-site 2
(Ocm)

None

L NOTE: NAF = Natural attenuation factor POE = Point o( exposure
Site Name: Sauget Area 1
Site Location: Sauget Illinois
Completed By: Marcus

Date Completed: 15-Nov-OO
Job ID: EE-01



RBCA Tool Kit for Chemical Releases, Version 1.2

RBCA SITE ASSESSMENT
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TIER 2 EXPOSURE CONCENTRATION AND INTAKE CALCULATION

OUTDOOR AIR EXPOSURE PATHWAYS • (CHECKED IF PATHWAY IS ACTIVE)

OROUNDWATER: VAPOR

INHALATION

Constituents of Concern
Tetrachloroethane, 1,1,2,2-
Methyl-2-pentanone, 4-
Benzene
Chlorobenzene
Chloroform
Ethylbenzene
Naphthalene
Tetrachloroethene
Toluene
Trichloroethene
Vinyl chloride

Expoture Concentration

1) Source Medium

Groundwater
Cone. (mg/L)

O.OE+0
O.OE+0
2.3E+0
4.4E+0
4.3E-1
O.OE+0
2.0E-1
O.OE+0
O.OE+0
5.0E-2
O.OE+0

2) NAF Value (m*3/L)
Receptor

On-slle (0 cm)

Commercial

4.7E+4
8.0E+4
1 .6E+4
2.7E+4
2.1E+4
1 .4E+4
1.8E+5
7.0E+3
1 .5E+4
7.0E+3
1.1 E+3

Oil-site 1
(Ocm)

None

Oil-site 2
(Ocm)

None

3) Exposure Medium
Outdoor Air: POE Cone. (mg/mA3) (1)/(2)

On-site (0 cm)

Commercial

O.OE+0
O.OE+0
1 .4E-4
1 .6E-4
2.0E-5
O.OE+0
1.1 E-6
O.OE+0
O.OE+0
7.0E-6
O.OE+0

Oil-site 1
(Ocm)

None

Oil-site 2
(Ocm)

None

r NOTE: NAF = Natural attenuation factor POE = Point of exposure

Site Name: Sauget Area 1
Site Location: Sauget Illinois
Completed By: Marcus

Date Completed: 15-Nov-OO
Job ID: EE-02
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RBCA SITE ASSESSMENT
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I
o

TIER 2 EXPOSURE CONCENTRATION AND INTAKE CALCULATION

OUTDOOR AIR EXPOSURE PATHWAYS • (CHECKED IF PATHWAY IS ACTIVE)

OnOUNDWATER: VAPOR

INHALATION

Constituents of Concern
Tetrac
Methy

iloroethane, 1
-2-pentanone,

1,2.2-
4-

Benzene
Chlorobenzene
Chloroform
Ethylbenzene
Naphtl
Tetrac

talene
iloroethene

Toluene
Trichloroethene
Vinyl chloride

Exposure Concentration

1 ) Source Medium

Groundwater
Cone. (mg/L)

O.OE+0
O.OE+0
6.2E-1
8.7E+0
6'OE+O
O.OE+0
O.OE+0
O.OE+0
O.OE+0
O.OE+0
9.7E-1

2) NAF Value (m*3/L)
Receptor

On-site (0 cm)

Commercial

1 .9E+4
3.3E+4"
6.4E+3
1.1 E+4
8.4E+3
5.6E+3
7.3E+4
2.7E+3
6.0E+3
2.8E+3
4.2E+2

OM-slle 1
(Ocm)

KVALUEI

OM-sile 2
(Ocm)

((VALUE!

_,

3) Exposure Medium
Outdoor Air: POE Cone. (mg/m«3) (1)/(2)

On-sile (0 cm)

Commercial

O.OE+0
O.OE+'O
9.6E-5
8.1 E-4
O.OE+0
O.OE+0
O.OE+0
O.OE+0
O.OE+0
O.OE+0
2.3E-3

Oil-site 1
(Ocm)

#VALUE!

L
[

~^

Off-site 2
(Ocm)

(IVALUEI

—

NOTE: NAF = Natural attenuation factor POE = Point of exposure
Site Name: Sauget Area 1
Site Location: Sauget Illinois
Completed By: Marcus

Date Completed: 15-Nov-OO
Job ID: AA-I-S1



RBCA Tool Kit lor Chemical Releases, Version 1.2

RBCA SITE ASSESSMENT

5 OF 7

TIER 2 EXPOSURE CONCENTRATION AND INTAKE CALCULATION

OUTDOOR AIR EXPOSURE PATHWAYS • (CHECKED IF PATHWAY IS ACTIVE)

QROUNDWATER: VAPOR

INHALATION

Constituents of Concern
Tetrachloroethane, 1,1,2,2-
Methyl-2-pentanone, 4-
Benzene
Chlorobenzene
Chloroform
Ethylbenzene
Naphthalene
Tetrachloroethene
Toluene
Trichloroethene
Vinyl chloride

Exposure Concentration

1 ) Source Medium

Ground water
Cone. (mg/L)

O.OE+0
O.OE+0
1.2E-1
3.2E+0
O.OE+0
O.OE+0
O.OE+0
O.OE+6
O.OE+0
1 .8E-1
2.4E-1

2) NAF Value (m*3/L)
Receptor

On-site (0 cm)

Commercial

1 .9E+4
3.3E+4
6.4E+3
1.1 E+4
8.4E+3
5.6E+3
7.3E+4
2.7E+3
6.0E+3
2.8E+3
4.2E+2

Oil-site 1
(Ocm)

(tVALUEl

Oil-site 2
(Ocm)

WALUEI

3) Exposure Medium
Outdoor Air: POEConc. (rngftn'tf) (1)/(2)

On-sile (0 cm)

Commercial

O.OE+0
O.OE+0
1 .9E-5
3.0E-4
O.OE+0
O.OE+0
O.OE+0
O.OE+0
O.OE+0
6.4E-5
5.7E-4

Oil-site 1
(Ocm)

WALUEI

Oil-site 2
(Ocm)

#VALUEI

NOTE: NAF = Natural attenuation factor POE = Point o( exposure
Site Name: Sauget Area 1
Site Location: Sauget Illinois
Completed By: Marcus

Date Completed: 15-Nov-OO
Job ID: AA-I-S2



RBCA Tool Kit for Chemical Releases, Version 1.2

RBCA SITE ASSESSMENT
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5 OF 7

TIER 2 EXPOSURE CONCENTRATION AND INTAKE CALCULATION

OUTDOOR AIR EXPOSURE PATHWAYS • (CHECKED IF PATHWAY IS ACTIVE)

QROUNDWATER: VAPOR

INHALATION

Constituents of Concern
Tetrachloroethane, 1,1,2,2-
Methyl-2-pentanone, 4-
Benzene
Chlorobenzene
Chloroform
Ethylbenzene
Naphthalene
Tetrachloroethene
Toluene
Trichloroethene
Vinyl chloride

Exposure Concentration

1) Source Medium

Groundwaler

Cone. (mg/L)

O.OE+0
O.OE+0
6.8E-1
1.4E+0
O.OE+0
O.OE+0
O.OE+0
O.OE+0
O.OE+0
O.OE+0
O.OE+0

2) NAF Value (m*3/L)
Receptor

On-site (0 cm)

Commercial

1 .9E+4
3.3E+4
6.4E+3
1.1 E+4
8.4E+3
5.6E+3
7.3E+4
2.7E+3
6.0E+3
2.8E+3
4.2E+2

OK-slte 1
(Ocm)

#VALUEI

Off-site 2
(Ocm)

KVALUE!

3) Exposure Medium
Outdoor Air: POE Cone. (mf>/m*3) (I)/ (2)

On-site (0 cm)

Commercial

O.OE+0
O.OE+0
1.1 E-4
1 .3E-4
O.OE+0
O.OE+0
O.OE+0
O.OE+0
O.OE+0
O.OE+0
O.OE+0

Off-site 1
(Ocm)

WALUEI

Off-site 2
(Ocm)

#VALUEI

NOTE: NAF = Natural attenuation (actor POE = Point ol exposure
Site Name: Sauget Area 1
Site Location: Sauget Illinois
Completed By: Marcus

Date Completed: 15-Nov-OO
Job ID: EE-12



RBCA Tool Kit for Chemical Releases, Version 1.2

RBCA SITE ASSESSMENT
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I
to

TIER 2 EXPOSURE CONCENTRATION AND INTAKE CALCULATION

OUTDOOR AIR EXPOSURE PATHWAYS • (CHECKED IF PATHWAY IS ACTIVE)

GROUNOWATER: VAPOR

INHALATION

Constituents of Concern
Tetrachloroethane, 1,1,2,2-
Methyl-2-pentanone, 4-
Benzene
Chlorobenzene
Chloroform
Ethylbenzene
Naphthalene
Tetrachloroethene
Toluene
Trichloroethene
Vinyl chloride

Exposure Concentration

1) Source Medium

Qroundwater
Cone. (mg/L)

O.OE+0
O.OE+0
7.5E-1
3.8E+0
O.OE+0
O.OE+0
O.OE+0
O.OE+0
O.OE+0
O.OE+0
O.OE+0

2) NAF Value (rr^a/L)
Receplor

On-slle (0 cm)

Commercial

1 .9E+4
3.3E+4
6.4E+3
1.1 E+4
8.4E+3
5.6E+3
7.3E+4
2.7E+3
6.0E+3
2.8E+3
4.2E+2

Olf-sile 1
(Ocm)

•VALUEI

OM-site 2
(Ocm)

KVALUEI

3) Exposure Medium
Outdoor Air: POEConc. (mg/nV>3) (t)/(2)

On-sile (0 cm)

Commercial

O.OE+0
O.OE+0
1 .2E-4
3.5E-4
O.OE+0
O.OE+0
O.OE+0
O.OE+0
O.OE+0
O.OE+0
O.OE+0

Oil-site 1
(Ocm)

(tVALUEl

Oil-site 2
(Ocm)

dVALUE!

NOTE: NAF = Natural attenuation factor POE = Point o( exposure

Site Name: Sauget Area 1
Site Location: Sauget Illinois

Completed By: Marcus

Date Completed: 15-Nov-OO
Job ID: EE-14



RBCA Tool Kit for Chemical Releases, Version 1.2

RBCA SITE ASSESSMENT

5 OF 7

TIER 2 EXPOSURE CONCENTRATION AND INTAKE CALCULATION

OUTDOOR AIR EXPOSURE PATHWAYS • (CHECKED IF PATHWAY IS ACTIVE)

GHOUNDWATEH: VAPOR

INHALATION

Constituents of Concern
Tetrachloroethane, 1 , 1 ,2,2-
Methyl-2-pentanone, 4-
Benzene
Chlorobenzene
Chloroform
Ethylbenzene
Naphthalene
Tetrachloroethene
Toluene
Trlchloroethene
Vinyl chloride

Exposure Conuntt Mlon
1 ) Source Medium

Groundwater
Cone. (mg/L)

O.OE+0
O.OE+0
4.4E-2

O.OE+0
7.6E-2
O.OE+0
O.OE+0
O.OE+0
O.OE+0
O.OE+0
O.OE+0

2) NAF Value (m*3/L)
Receptor

On-sile (0 cm)

Commercial

1 .2E+5
2.1 E+5
4.3E+4
7.1E+4
5.6E+4
3.7E+4
4.7E+5
1.8E+4
4.0E+4
1.8E+4
2.8E+3

Oil-site t
(Ocm)

None

Oil-site 2
(Ocm)

None

3) Exposure Medium
Outdoor Air: POEConc. (mg/m*3) (I)/ (2)

On-site (0 cm)

Commercial

O.OE+0
O.OE+0

1 .OE-6
O.OE+0
1 .4E-6
O.OE+0
O.OE+0
O.OE+0
O.OE+0
O.OE+0
O.OE+0

Oil-site 1
(Ocm)

None

Oil-site 2
(Ocm)

None

r NOTE: NAF = Natural attenuation factor POE = Point of exposure
Site Name: Sauget Area 1
Site Location: Sauget Illinois
Completed By: Marcus

Date Completed: 15-Nov-OO
Job ID: EEG-109



RBCA Tool Kit (or Chemical Releases, Version 1.2
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RBCA SITE ASSESSMENT

5 OF 7

TIER 2 EXPOSURE CONCENTRATION AND INTAKE CALCULATION

OUTDOOR AIR EXPOSURE PATHWAYS • (CHECKED IF PATHWAY IS ACTIVE)

QROUNDWATER: VAPOR

INHALATION

Constituents of Concern
Tetrachloroethane, 1,1,2,2-
Methyl-2-pentanone, 4-
Benzene
Chlorobenzene
Chloroform
Ethylbenzene
Naphthalene
Tetrachloroethene
Toluene
Trichloroethene
Vinyl chloride

Expoture Concentration

1) Source Medium

Groundwater
Cone. (mg/L)

O.OE+0
1.4E-1
3.5E-1
4.7E-1
O.OE+0
O.OE+0 "
2.3E-1
2.1E-2
8.6E-1
2.1 E-2
8.6E-3

2) NAF Value (m*3/L)
Receptor

On-site (0 cm)

Commercial

8.4E+4
1.5E+5
2.9E+4
4.8E+4
3.8E+4
2.5E+4
3.3E+5
1.2E+4
2.7E+4
1.3E+4
1 .9E+3

Oil-site 1
(Ocm)

None

Oil-site 2
(Ocm)

None

3) Exposure Medium
Outdoor Air: POEConc. (mg/mA3) (I)/ (2)

On-site (0 cm)

Commercial

O.OE+0
9.4E-7
1.2E-5
9.7E-6
O.OE+0
O.OE+0
7.0E-7
1.7E-6
3.2E-5
1.6E-6
4.6E-6

OM-sile 1
(Ocm)

None

Oil-site 2
(Ocm)

None

— - - - - - - -

••-

NOTE: NAF = Natural attenuation (actor PQE = Point of exposure

Site Name: Sauget Area 1

Site Location: Sauget Illinois
Completed By: Angela

Date Completed: 1-Dec-OO
Job ID: MLE:AreaG
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5 OF 7

TIER 2 EXPOSURE CONCENTRATION AND INTAKE CALCULATION

OUTDOOR AIR EXPOSURE PATHWAYS • (CHECKED IF PATHWAY IS ACTIVE)

OROUNDWATEH: VAPOR

INHALATION

Constituents of Concern
Tetrachloroethane, 1,1,2,2-
Methyl-2-pentanone, 4-
Benzene
Chlorobenzene
Chloroform
Ethylbenzene
Naphthalene
Tetrachloroethene
Toluene
Trichloroethene
Vinyl chloride

Expotura Coneentf ttlon

1) Source Medium

Groundwater
Cone. (mg/L)

5.7E-3
O.OE+0
9.4E-1
1.4E+0
1.2E-1
5.0E-1
6.3E-1
O.OE+0
O.OE+0
2.0E-2
O.OE+0

2) NAF Value (m*3/L)
Receptor

On- silo (0 cm)

Commercial

1 .OE+5
1 .9E+5
3.5E+4
5.9E+4
4.6E+4
3.0E+4
4.2E+5
1.4E+4
3.2E+4
1.6E+4
2.2E+3

cm-site 1
(Ocm)

None

Oil-site 2
(Ocm)

None

3) Exposure Medium
Outdoor Air: POEConc. (mg/m*3) (1)/(2)

On-slte (0 cm)

Commercial

5.5E-8
O.OE+0
2.7E-5
2.4E-5
2.6E-6
1 .7E-5
1.5E-6
O.OE+0
O.OE+0
1 .2E-6
O.OE+0

Off-site 1
(Ocm)

None

Oil-site 2
(Ocm)

None

NOTE: NAF = Natural attenuation (actor POE = Point ot exposure
Site Name: Sauget Area 1
Site Location: Sauget Illinois
Completed By: Angela

Date Completed: 1-Dec-OO
Job ID: MLE:AreaH



RBCA Tool Kit (or Chemical Releases, Version 1.2

RBCA SITE ASSESSMENT

5 OF 7

TIER 2 EXPOSURE CONCENTRATION AND INTAKE CALCULATION

OUTDOOR AIR EXPOSURE PATHWAYS • (CHECKED IF PATHWAY IS ACTIVE)

QROUNOWATER: VAPOR

INHALATION

Constituents of Concern
Tetrachloroethane, 1,1,2,2-
Methyl-2-pentanone, 4-
Benzene
Chlorobenzene
Chloroform
Ethylbenzene
Naphthalene
Tetrachloroethene
Toluene
Trichloroethene
Vinyl chloride

Exposure Concentration

1) Source Medium

Qroundwater
Cone. (mg/L)

O.OE+0
O.OE+0
2.8E-1
1 .7E+0
O.OE+0
O.OE+0
O.OE+0
O.OE+0
O.OE+0
3.2E-2
1.6E-1

2) NAF Value (m*3/L)
Receptor

On-site (0 cm)

Commercial

1.1 E+5
2.0E+5
3.5E+4
6.0E+4
4.7E+4
3.1 E+4
4.3E+5
1.5E+4
3.3E+4
1.7E+4
2.2E+3

Oll-slle 1
(Ocm)

None

Oil-site 2
(Ocm)

None

3) Exposure Medium
Outdoor Ali: POEConc. (mg/mA3) (I)/ (2)

On-slle (0 cm)

Commercial

O.OE+0
O.OE+0
7.9E-6
2.9E-5
O.OE+0
O.OE+0
O.OE+0
O.OE+0
O.OE+0
1 .9E-6
7.1E-5

Oil-site 1
(Ocm)

None

Oil-site 2
(Ocm)

None

I NOTE: NAF = Natural attenuation factor POE = Point of exposure

Site Name: Sauget Area 1
Site Location: Sauget Illinois
Completed By: Angela

Date Completed: 1-Dec-OO
Job ID: MLE:Areal
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RBCA SITE ASSESSMENT
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TIER 2 EXPOSURE CONCENTRATION AND INTAKE CALCULATION

OUTDOOR AIR EXPOSURE PATHWAYS • (CHECKED IF PATHWAY IS ACTIVE)

GROUNDWATER: VAPOR

INHALATION

Constituents of Concern
Tetrachloroethane, 1,1,2,2-
Methyl-2-pentanone, 4-
Benzene
Chlorobenzene
Chloroform
Ethylbenzene
Naphthalene
Tetrachloroethene
Toluene
Trichloroethene
Vinyl chloride

Exposure Concentrtllon

1 ) Source Medium

Ground water
Cone. (mg/L)

O.OE+0
O.OE+0
7.8E-3
O.OE+0
1 .5E-2
O.OE+0
O.OE+0
O.OE+0
O.OE+0
O.OE+0
O.OE+0

2) NAF Value (nvxs/L)
Receptor

On-sile (0 cm)

Commercial

7.6E+4
1.3E+5
2.6E+4
4.4E+4
3.5E+4
2.3E+4
2.9E+5
1.1 E+4
2.5E+4
1.1 E+4
1.8E+3

Off-site 1
(Ocm)

None

—

Off-site 2
(Ocm)

None

3) Exposure Medium
Outdoor Air: POEConc. (mg/m*3) (I)/ (2)

On-sile (0 cm)

Commercial

O.OE+0
O.OE+0
3.0E-7
O.OE+0
4.3E-7
O.OE+0
O.OE+0
O.OE+0
O.OE+0
O.OE+0
O.OE+0

Off-site 1
(Ocm)

None

Off-site 2
(Ocm)

None

NOTE: NAF = Natural attenuation factor POE = Point of exposure
Site Name: Sauget Area 1
Site Location: Sauget Illinois
Completed By: Angela

Date Completed: 1 -Dec-00
Job ID: MLE:AreaL
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Sauget Area 1

HHRA-EE/CA and RI/FS

APPENDIX N
CALCULATION OF PRODUCE CONCENTRATIONS

Constituents of potential concern (COPCs) in soil may enter plants through root uptake where they
may accumulate in the below ground portion of the plants (e.g., root, tuber, bulb) and or be transported
via transpiration to the above-ground shoots and fruits.

For above and below ground produce, plant COPC concentrations may be predicted from soil COPC
concentrations through application of a model, recommended by the USEPA (1998) for conducting
multipathway human health risk assessment at combustion facilities, which is dependent upon a
simple soil-to-plant biotransfer factor (Br). The equation for implementing this model is:

Produce Concentration (mg/kg DW) = Cs x Br

Where:

Cs = Concentration of COPC in Soil (mg/kg) (in this risk assessment Cs = the surface soil
exposure point concentration selected for evaluation of residential exposure
scenarios)

Br = Plant-soil Bioconcentration Factor for Produce [(mg/kg DW Plant)/(mg/kg soil)]
(plant-soil bioconcentration factors are available for both above and below ground
produce)

COPCs in transect soils include arsenic, benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene,
dibenzo(a,h)anthracene, indeno(1,2,3-c,d)pyrene, and dieldrin. For organic constituents, root uptake
factors are calculated as a function of log KOW. The relationship between log KOW and the root uptake
factor is linear up to approximately a log KQW of 4 (Travis and Arms, 1988). Above this value, the linear
relationship no longer holds. For the organic COPCs identified in transect soils, the log KOW values are
as follows (USEPA, 1998):

benzo(a)anthracene 5.68

benzo(a)pyrene 6.13

benzo(b)fluoranthene 6.20

dibenzo(a,h)anthracene 6.55

lndeno(1,2,3-cd)pyrene 6.91

Dieldrin 5.27

N-2 December 29. 2000
J:\lndl_Service\Project Files\Solutia-6l05\£augel-6l05-002\Report Rev 0\Appendices.doc Revision 0



Sauget Area 1
HHRA-EE/CA and RI/FS

These values are outside of the linear range, and there are no specific data in the literature for reliably
quantifying plant uptake of these constituents.

For the limited data on PAHs that are in the literature, it is unclear what component of the plant
concentration is due to soil uptake and what component is due to atmospheric depositions; PAHs are
common in the environment due to the combustion of fossil fuels. Moreover, below-ground to above-
ground constituent transfer within plants is dependent upon the process of transpiration. For organics
with low solubilities, this is likely to be a negligible transfer process. Because all of this leads to great
uncertainty in the plant uptake for high log Kow organics, these constituents were not quantitatively
evaluated in the produce pathway in the HHRA.

The attached modeling printouts, Tables N-1 and N-2, summarize the inputs and results for prediction
of above and below ground produce concentrations used in evaluating the RME and MLE residential
exposure scenarios.

REFERENCE

Travis, C.C. and A.D. Arms. 1988. Bioconcentration of Organics in Beef, Milk, and Vegetation. Health
and Safety Research Division, Oak Ridge National Laboratory, Oak Ridge, TN. Env. Sci.
Technol., Vol. 22, No. 3.

USEPA. 1998. Human Health Risk Assessment Protocol for Hazardous Waste Combustion Facilities.
Office of Solid Waste and Emergency Response. USEPA Region 6 Multimedia Planning and
Permitting Division. Center for Combustion Science and Engineering.

N-3 December 29 2000
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ENSR International
TABLE N-1
EXPOSURE POINT CONCENTRATIONS (RME) - PRODUCE GROWN IN TRANSECT SOILS
SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

Constituent
Arsenic

CAS
Number

7440-38-2

Constituent Specific Inputs for
Prediction of Produce Concentrations (a)

Log Kow
NA

Br.fl
6.33E-03

BlVootvea
8.00E-03

Transect 7
Predicted Produce

Concentrations
Above
Ground

(mg/kg FW)
1 .42E-02

Below
Ground

(mg/kg FW)
1 .80E-02

Notes:
-- - Not a COPC in this area/medium.
CAS - Chemical Abstracts Service.
COPC - Constituent of Potential Concern.
EPC - Exposure Point Concentration.
FW - Fresh Weight
NA - Not Applicable.
RME - Reasonable Maximum Exposure.
(a) USEPA, 1998d. Human Health Risk Assessment Protocol for Hazardous Waste

Combustion Facilities. Volume Two. Appendix A. United States Environmental
Protection Agency. Solid Waste and Emergency Response. EPA530-D-98-001B.
July 1998. Calculations discussed in Appendix N.

(b) USEPA, 1998. Methodology for Assessing Health Risks Associated with Multiple Pathways of Exposure
to Combustor Emissions. USEPA National Center for Environmental Assessment. EPA600/R-98/137.

Above Ground Produce Concentration = Cs x Bragx 0.15, where vegetable moisture content is assumed to be

an average 85% (b).
Below Ground Produce Concentration = Cs x Brrootvegx 0.15, where vegetable moisture content is assumed to be

an average 85% (b).
Cs = Concentration of constituent in soil.

Brag = Plant-soil bioconcentration factor for above ground produce.

Brrootvea = Plant-soil bioconcentration factor for below ground produce.

epcs.xls\produce
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TABLE N-2
EXPOSURE POINT CONCENTRATIONS (MLE)- PRODUCE GROWN IN TRANSECT SOILS
SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

i
Ul

Constituent
Arsenic

CAS
Number

7440-38-2

Constituent Specific Inputs for
Prediction of Produce Concentrations (a)

Log Kow
NA

Br.fl
6.33E-03

Brrootv»g
8.00E-03

Transect 7
Predicted Produce

Concentrations
Above
Ground

(mg/kg DW)
9.49E-03

Below
Ground

(mg/kg DW)
1.20E-02

Notes:
CAS - Chemical Abstracts Service.
COPC - Constituent of Potential Concern.
FW - Fresh Weight.
EPC - Exposure Point Concentration.
MLE - Most Likely Exposure.
NA - Not Applicable.
(a) USEPA, 1998d. Human Health Risk Assessment Protocol for Hazardous Waste

Combustion Facilities. Volume Two. Appendix A. United States Environmental
Protection Agency. Solid Waste and Emergency Response. EPA530-D-98-001B.
July 1998. Calculations discussed in Appendix N.

(b) USEPA, 1998. Methodology for Assessing Health Risks Associated with Multiple Pathways of Exposure
to Combustor Emissions. USEPA National Center for Environmental Assessment. EPA600/R-98/137.

Above Ground Produce Concentration = Cs x Bragx 0.15, where vegetable moisture content is assumed to be

an average 85% (b).
Below Ground Produce Concentration = Cs x Brrootvegx 0.15, where vegetable moisture content is assumed to be

an average 85% (b).
Cs = Concentration of constituent in soil.

Brao = Plant-soil bioconcentration factor for above ground produce.

Brr0otveg = Plant-soil bioconcentration factor for below ground produce.

MLEepcs.xls\produce
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APPENDIX O

ABSORPTION ADJUSTMENT FACTORS (AAFs)
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APPENDIX O
ABSORPTION ADJUSTMENT FACTORS (AAFs)

Bioavailability is the measure of the degree to which a chemical may be systemically absorbed
following exposure. In accordance with USEPA guidance (USEPA, 1989, 1992), absorption
adjustment factors (AAFs) for bioavailability will be used in conducting this risk evaluation. To estimate
the potential risk to human health that may be posed by the presence of constituents of potential
concern (COPC) in various environmental media (such as soil, sediment, water or air), it is first
necessary to estimate the human exposure dose of each chemical. The exposure dose is then
combined with an estimate of the toxicity of the chemical to produce an estimate of risk posed to
human health.

The estimate of toxicity of a chemical, termed the toxicity value, can be derived from human
epidemiological data, but it is most often derived from experiments with laboratory animals. The
toxicity value can be calculated based on the administered dose of the chemical (similar to the human
exposure dose) or, when data are available, based on the absorbed dose, or internal dose, of the
chemical.

In animals, as in humans, the administered dose of a chemical is not necessarily completely absorbed.
Moreover, differences in absorption exist between laboratory animals and humans, as well as between
different media and routes of exposure. Therefore, it is not always appropriate to directly apply a
toxicity value to the human exposure dose. In many cases, a correction factor in the calculation of risk
is needed to account for differences between absorption in the toxicity study and absorption likely to
occur upon human exposure to a chemical. Without such a correction, the estimate of human health
risk could be over- or under-estimated.

This correction factor is termed the absorption adjustment factor, or AAF. The AAF is used to adjust
the human exposure dose so that it is expressed in the same terms as the doses used to generate the
dose-response curve in the dose-response study. The AAF is the ratio between the estimated human
absorption for the specific medium and route of exposure, and the known or estimated absorption for
the laboratory study from which the dose-response value was derived.

_ fraction absorbed in humans for the environmental exposure
fraction absorbed in the dose - response study

The use of an AAF allows appropriate adjustments to be made to the administered dose of a chemical
when the efficiency of absorption between environmental exposure and experimental exposure is
known or expected to differ because of physiological effects and/or matrix or vehicle effects.

AAFs can have numerical values less than one or greater than one. When the toxicity curve is based
on administered dose data, and if it is estimated that the fraction absorbed from the site-specific

O~2 December 29, 2000
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exposure or medium is the same as the fraction absorbed in the laboratory study, then the AAF is 1 .0.
This does not mean that there is 100% absorption, only that the magnitude of absorption is the same in
both cases. There are situations in which it is expected that the fraction absorbed from a site-related
exposure would be higher than that in the laboratory study. There are also situations where the
reverse could occur. Thus, use of AAFs provides more accurate and more realistic estimates of
potential human health risk. In the absence of detailed lexicological information on a COPC, the
following default AAF values are generally employed. A default AAF value of 0.01 is used for dermal
exposure to organics, a value of 0.001 is used for dermal exposure to inorganics, and a value of 1 .0 is
employed for all other routes of exposure.

Support for the Use of AAFs in Agency Guidance

The use of absorption factors is recommended by USEPA for use in risk assessment when the
"medium of exposure in the site exposure assessment differs from the medium of exposure assumed
by the toxicity value" (USEPA, 1989). In more recent guidance (USEPA, 1992), USEPA states:

The applied dose, or the amount that reaches exchange boundaries of the skin, lung or
gastrointestinal tract, may often be less than the potential dose if the material is only partly
bioavailable. Where data on bioavailability are known, adjustments to the potential dose to
convert it to applied dose and internal dose may be made.

This may be done by adding a bioavailability factor (range: 0 to 1) to the dose equation. The
bioavailability factor would then take into account the ability of the chemical to be extracted
from the matrix, absorption through the exchange boundary, and any other losses between
ingestion and contact with lung or gastrointestinal tract.

Oral Bioavailabilitv of Chemicals in Soil

Oral bioavailability is a measure of the degree to which a chemical may be systemically absorbed
following ingestion. Some chemicals are absorbed almost completely (100 percent bioavailability)
when ingested in pure form. Other chemicals may pass through the body largely unabsorbed. In part,
the physical characteristics of the chemical affect the amount absorbed. In genera^ as the lipophilicity
of a chemical increases, its absorption across the gastrointestinal tract increases.

In addition, the oral bioavailability or absorption of soil-bound chemicals is also dependent upon the
rate at which chemicals dissociate from the soil or slag matrix in the gut. Soil-bound chemicals,
particularly inorganics, are usually absorbed to a lesser degree than chemicals in pure form
(Paustenbach, 1987; Goon et al., 1990, 1991; Sheehan et al., 1991; Sheppard et al., 1995, Magee et
al., 1996). The reduced absorption is a result of hydrophobic attraction between the chemical and soil
matrix. The greater the degree of affinity between a chemical and soil, the less likely that a soil-bound
chemical will be absorbed upon ingestion. Absorption of the pure chemical in the gut is inherently
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evaluated in the USEPA reference doses and oral cancer slope factors as each is based on oral
animal or human toxicity studies. Therefore, bioavailability, as used in this Risk Evaluation, refers to
the "bioaccessibility" of the chemicals from the soil or slag matrix and represents the difference in
absorption between chemicals in soil and chemicals in a pure (100 percent bioaccessible) form.
Because the COPCs may be tightly bound in the slag and/or soil matrix at the site due to the process
in which they were produced and "aging" of the chemicals over time, bioaccessibility may vary among
the COPCs and is probably much less than 100%. However, due to the lack of site-specific data, the
degree to which the COPCs are bioaccessible is uncertain.

The use of AAFs is particularly important when evaluating exposures to chemicals in soils. The
bioavailability of chemicals in soils is reduced over time. This is caused by a series of physical and
chemical processes that occur when a chemical initially contacts the soil. These processes result in
the distribution of the chemical onto the surface of soil particles and sequestration of the chemical into
the pores of the soil particles. With sufficient time (which varies by chemical and environmental
medium), other processes (e.g., volatilization, biodegradation) remove the chemical from the surface of
the soil particle such that the mass of the chemical that can be measured, using standard USEPA
analytical techniques, resides primarily within the soil particle itself, and not on the surface. This
process is termed "aging," and it results in the migration of the chemical into the interior of the soil
particle so that less remains on the exterior surface. This sequestration or aging of the chemical that
occurs over time results in reducing the "availability of the chemical to be absorbed by living
organisms. The process of aging reduces the accessibility of a chemical when ingested or dermally
contacted by humans because the chemical is bound in the soil matrix and not extracted by stomach
acid or skin moisture.

The specific mechanisms for sequestration of chemicals in soil are thought to include: (1) a rapid
partitioning of hydrophobic molecules to the external surface of particulate matter in the soil (adsorption
or binding to the soil) and (2) slow diffusion of molecules into micropores in the soil particles, remote
from the surfaces of soil particles (aging).

Adsorption

Adsorption consists of the partitioning of chemicals from water (or free phase) to the solid organic
phase in soil. The tendency for adsorption by a chemical onto soil particles to occur (expressed by the
term Kj) is related to the hydrophobicity of the chemical (expressed by the term KOC) and the fraction of
organic carbon (f^) in the soil, as shown in the following equation:

KCJ = KOC * f(X

High K<j and K^ values, such as for PAHs and PCBs, indicate that the chemical is very hydrophobic

and will strongly bind to organic matter in the soil.
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Aging

In addition to decreased availability due to adsorption (a rapid process), availability of some
persistent chemicals in soil decreases steadily over longer periods of time. This process known
as aging has been the topic of numerous recent experimental studies and reviews (Alexander,
1995; Linz et al., 1997; Hatzinger and Alexander, 1995; White and Alexander, 1996). A recent
review of over 268 technical papers (Linz et al., 1997) concluded the following regarding aging:

• For many persistent organic chemicals, there is a rapid initial phase of disappearance followed
by a period in which loss of chemicals slows markedly, although the parent chemical is still
present in the soil. Because the initial disappearance phase results from biodegradation, the
subsequent decrease in rate of disappearance is thought to result from the sequestering of
chemicals in soil such that they are generally unavailable to the micro-organisms that
biodegrade them.

• When organic chemicals are added to soil containing naturally aged (and no longer
biodegradable) chemicals, the freshly added chemicals are rapidly biodegraded.

• Chemicals that are aged are less readily extracted by solvents.

• Chemicals that are aged are less available to plants and animals.

• Chemicals that are aged are less toxic to plants and animals.

Alexander (1995) proposed that aging results from the slow diffusion of organic chemicals into
micropores in soil particles. Organic chemicals bound to hydrophobic surfaces in micropores of soil
particles are physically remote from the particle surface where partitioning between the organic and
aqueous phase (and desorption of chemicals from soil) occurs. Desorption of organic chemicals from
micropores back into the aqueous phase near the surface of the soil particle has been proposed to
occur by slow diffusion and to follow a "tortuous path" of repeated sorption and desorption (Linz et al.,
1997). Therefore, desorption of aged/sequestered chemicals is likely "enormously retarded" relative to
desorption of chemicals bound to the surface of soil particles (Linz et al., 1997).

Experimental evidence supports the conclusion that chemicals in micropores in aged soils are less
available to microorganisms, plants or animals, and are relatively less toxic.

• Soil from a site (Newark soil) that was decontaminated and retreated with TCDD (not aged)
then administered orally at a dose of 6 ug/kg, killed 19 of 20 guinea pigs, whereas aged
Newark soil containing TCDD administered orally at a higher dose of 10 ug/kg, killed only 1 of
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18 guinea pigs (Umbreit et al., 1988).

• PAHs were introduced into high organic content soils that had been sterilized to remove
organisms that might degrade the PAHs. The soils were then aged for 0, 29 and 45 weeks,
and a PAH degrading microorganism was introduced. After a further month, 60% of the PAHs
were degraded in the unaged control, 45% in the 29-week soil, and 40% for the 45-week soil.
The rates of degradation also decreased with increased aging, suggesting lower
concentrations of PAHs available for metabolism, probably due to a decreased rate of transfer
of the chemical from an unavailable to an available form. Chemical extraction tests indicated
that adsorption of the PAHs to the soil was responsible for the reduction in its bioavai lability to
microorganisms (Hatzinger and Alexander, 1995).

These and other studies suggest that, for chemicals that have been immobilized in soil by the aging
process, the total concentration of the chemical may be a very poor indicator of its toxicity. Primary
factors promoting aging of a chemical in soil include (1) hydrophobicity of the chemical, (2) the length
of time that the chemical has been present in the soil, and (3) the fraction organic content (foe) of the
soil.
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The description of the AAFs used in this risk assessment are printed in the following order:

1,1,2,2-Tetrachloroethane
1,4-Dichlorobenzene
2,4,5-TP (Silvex)
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2-Chlorophenol
2-Nitroaniline
3-Methylphenol/4-Methylphenol
4,4-DDE
4-Chloroaniline
4-Methyl-2-pentanone
4-Nitroaniline
Acetone
alpha-BHC
Antimony
Arsenic
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Benzene
beta-BHC
Cadmium
Carbazole
Chlorobenzene
Chloroform
Cis/Trans-1,2-Dichloroethene
Copper
delta-BHC
Dieldrin
Ethylbenzene
gamma-BHC
Heptachlor
Heptachlor epoxide
Lead
Molybdenum
Nickel
Nitrobenzene
Pentachlorophenol
Phenol
PAHs:

Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Dibenzo(a, h)anthracene
lndeno(1,2,3-cd)pyrene
Naphthalene

Tetrachloroethene
Toluene
PCBs
Trichloroethene
Vanadium
Vinyl chloride
Zinc
Total 2,3,7,8-TCDD TEQ
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AAFs FOR 1,1,2,2-TETRACHLOROETHANE

The oral CSF for 1,1,2,2-tetrachloroethane of 2E-01 (mg/kg-day)"1 provided by IRIS (USEPA, 2000) is
based on a gavage study in mice. Due to the lack of chemical-specific information in both mice and
humans, it is assumed that absorption is complete (i.e., 100%) and is the same in humans and mice
for drinking water, diet, and soil ingestion exposures. Therefore, the AAF (oral-water), AAF (oral-diet),
and the AAF (oral-soil) are all (100%)/(100%) = 1 for potential carcinogenic effects. An oral RfD has
been provided by NCEA (as reported in the USEPA Region 9 PRG Table dated 10/1999) of 6E-02
mg/kg-day. Due to the lack of chemical-specific information, it is also assumed that the
aforementioned AAFs for noncancer effects are also all equal to 1 .

A recommended default value (USEPA, 2000) for organics of 1% absorption from dermal exposures to
soil and sediment has been used. Thus the AAF (dermal-soil/sediment) is (1%)/(100%) = 0.01 for both
potential carcinogenic and noncarcinogenic effects.

The AAF (dermal-water) is used when estimating the human risks posed by dermally contacting
surface water when wading, swimming, or bathing. The methodology for quantitating risks posed by
this exposure pathway uses a chemical-specific permeability constant that estimates the rate at which
the chemical passes into and through the skin from an aqueous solution. By definition, the dose
estimated by this procedure is an absorbed dose. Most dose-response criteria, however, are based on
administered doses. An adjustment is necessary to account for the absorption in the dose-response
study. In order to use consistent dose-response criteria across all exposure pathways, the AAF is
used to make an adjustment to the absorbed dermal dose, instead of adjusting the dose-response
criteria. Here, the AAF is defined as (1 00%)/(estimated absorption in the dose-response study). Thus,
the AAF (dermal-water) is (100%)/(100%) = 1.0 for both potential carcinogenic and noncarcinogenic
effects.

The inhalation CSF for 1 ,1 ,2,2-tetrachloroethane is the same as and is based on the oral CSF of 2E-01
(mg/kg-day)'1. Due to the lack of chemical-specific information, it is assumed that the AAF (inhalation)

Summary of AAFs for 1 ,1 ,2,2-Tetrachloroethane

Oral-Water 1
Oral-Diet 1
Oral-Soil 1
Dermal-Soil 0.01
Dermal-Water 1
Inhalation 1
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AAFs FOR 1,2,4-TRICHLOROBENZENE

The oral RfD for 1,2,4-trichlorobenzene of 1E-02 mg/kg-day provided by IRIS (USEPA, 2000) is based
on a gavage study in rats. Due to the lack of chemical-specific information in both rats and humans, it
is assumed that absorption is complete (i.e., 100%) and is the same in humans and rats for drinking
water, diet, and soil ingestion exposures. Therefore, the AAF (oral-water), AAF (oral-diet), and the
AAF (oral-soil) are all (100%)/(100%) = 1.

A recommended default value (U.S. EPA, 1992) for organics of 1% absorption from dermal exposures
to soil and sediment has been used. Thus the AAF (dermal-soil/sediment) is (1%)/(100%) = 0.01.
The AAF (dermal-water) is used when estimating the human risks posed by dermally contacting
surface water when wading, swimming, or bathing. The methodology for quantitating risks posed by
this exposure pathway uses a chemical-specific permeability constant that estimates the rate at which
the chemical passes into and through the skin from an aqueous solution. By definition, the dose
estimated by this procedure is an absorbed dose. Most dose-response criteria, however, are based on
administered doses. An adjustment is necessary to account for the absorption in the dose-response
study. In order to use consistent dose-response criteria across all exposure pathways, the AAF is
used to make an adjustment to the absorbed dermal dose, instead of adjusting the dose-response
criteria. Here, the AAF is defined as (100%)/(estimated absorption in the dose-response study). Thus,
the AAF (dermal-water) is (100%)/(100%) = 1.

The inhalation RfC provided by HEAST (USEPA, 1997) is 2E-01 mg/m3 and corresponds to an
inhalation RfD of 5.71 E-02 mg/kg-day. The RfC is based on inhalation studies in rats, rabbits, dogs,
and monkeys. Due to the lack of chemical-specific information, it is assumed that absorption is the
same in these laboratory animals and humans. Therefore, the AAF (inhalation) is 1.

Summary of AAFs for 1,2,4-Trichlorobenzene

Oral-Water 1
Oral-Diet 1
Oral-Soil 1
Dermal-Soil 0.01
Dermal-Water 1
Inhalation 1
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AAFs FOR 1,4-DICHLOROBENZENE

The oral CSF for 1,4-dichlorobenzene of 2.4E-02 (mg/kg-day)'1 provided by HEAST (USEPA, 1997) is
based on an oral gavage study in mice. Due to the lack of chemical-specific information in both mice
and humans, it is assumed that absorption is complete (i.e., 100%) and is the same in humans and
mice for drinking water, diet, and soil ingestion exposures. Therefore, the AAF (oral-water), AAF (oral-
diet), and the AAF (oral-soil) are all (100%)/(100%) = 1 for potential carcinogenic effects. An oral RfD
has been provided by NCEA (as reported in the USEPA Region 9 PRG Table dated 10/1999) of 3E-02
mg/kg-day. Due to the lack of chemical-specific information, it is also assumed that the
aforementioned AAFs for noncancer effects are also all equal to 1.

A recommended default value (USEPA, 2000) for organics of 1% absorption from dermal exposures to
soil and sediment has been used. Thus the AAF (dermal-soil/sediment) is (1%)/(100%) = 0.01 for both
potential carcinogenic and noncarcinogenic effects.

The AAF (dermal-water) is used when estimating the human risks posed by dermally contacting
surface water when wading, swimming, or bathing. The methodology for quantitating risks posed by
this exposure pathway uses a chemical-specific permeability constant that estimates the rate at which
the chemical passes into and through the skin from an aqueous solution. By definition, the dose
estimated by this procedure is an absorbed dose. Most dose-response criteria, however, are based on
administered doses. An adjustment is necessary to account for the absorption in the dose-response
study. In order to use consistent dose-response criteria across all exposure pathways, the AAF is
used to make an adjustment to the absorbed dermal dose, instead of adjusting the dose-response
criteria. Here, the AAF is defined as (100%)/(estimated absorption in the dose-response study). Thus,
the AAF (dermal-water) is (100%)/(100%) = 1.0 for both potential carcinogenic and noncarcinogenic
effects.

The inhalation RfC provided on IRIS (USEPA, 2000) for 1,4-dichlorobenzene is 8.0E-01 mg/m3, and
corresponds to an inhalation RfD of 2.3E-01 mg/kg-day. The RfC is based on an inhalation study in
rats. Due to the lack of chemical-specific information, it is assumed that absorption of 1,4-
dichlorobenzene is the same in rats and in humans. An inhalation CSF is provided by NCEA (as
reported in the USEPA Region 9 PRG Table dated 10/1999) of 2.2E-02 (mg/kg-day)"1. Due to the lack
of chemical-specific information, it is assumed that the AAF (inhalation) is 1 for both potential
carcinogenic and noncarcinogenic effects.

Summary of AAFs for 1,4-Dichlorobenzene
Oral-Water
Oral-Diet
Oral-Soil
Dermal-Soil
Dermal-Water
Inhalation

1

1

1

0.01

1

1
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Sauget Area 1
HHRA-EE/CA and RI/FS

AAFs FOR 2,4,5-TP (Silvex)

The oral RfD for 2,4,5-TP of 8E-03 mg/kg-day provided by IRIS (USEPA, 2000) is based on a dietary
study in dogs. The IRIS file reports that 93% of a dose to rats was recovered in the urine; therefore, it
is assumed here that absorption of 2,4,5-TP by the oral route of exposure is complete (i.e., 100%) in
both dogs and humans. Therefore, the AAF (oral-water), AAF (oral-diet), and the AAF (oral-soil) are all

A recommended default value (USEPA, 2000) for organics of 1% absorption from dermal exposures to
soil and sediment has been used. Thus the AAF (dermal-soil/sediment) is (1%)/(100%) = 0.01 .

The AAF (dermal-water) is used when estimating the human risks posed by dermally contacting
surface water when wading, swimming, or bathing. The methodology for quantitating risks posed by
this exposure pathway uses a chemical-specific permeability constant that estimates the rate at which
the chemical passes into and through the skin from an aqueous solution. By definition, the dose
estimated by this procedure is an absorbed dose. Most dose-response criteria, however, are based on
administered doses. An adjustment is necessary to account for the absorption in the dose-response
study. In order to use consistent dose-response criteria across all exposure pathways, the AAF is
used to make an adjustment to the absorbed dermal dose, instead of adjusting the dose-response
criteria. Here, the AAF is defined as (100%)/(estimated absorption in the dose-response study). Thus,
the AAF (dermal-water) is (100%)/(100%) = 1 .0.

Summary of AAFs for 2,4,5-TP (Silvex)

Oral-Water 1
Oral-Diet 1
Oral-Soil 1
Dermal-Soil 0.01
Dermal-Water 1
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Sauget Area 1
HHRA-EE/CA and RI/FS

AAFs FOR 2,4,6-TRICHLOROPHENOL

The oral CSF for 2,4,6-trichlorophenol of 1.1E-02 (mg/kg-day)'1 provided by IRIS (USEPA, 2000) is
based on a dietary study in rats. Due to the lack of chemical-specific information in both rats and
humans, it is assumed that absorption is complete (i.e., 100%) and is the same in humans and rats for
drinking water, diet, and soil ingestion exposures. Therefore, the AAF (oral-water), AAF (oral-diet), and
the AAF (oral-soil) are all (100%)/(100%) = 1.

A recommended default value (USEPA, 2000) for organics of 1% absorption from dermal exposures to
soil and sediment has been used. Thus the AAF (dermal-soil/sediment) is (1%)/(100%) = 0.01.

The AAF (dermal-water) is used when estimating the human risks posed by dermally contacting
surface water when wading, swimming, or bathing. The methodology for quantitating risks posed by
this exposure pathway uses a chemical-specific permeability constant that estimates the rate at which
the chemical passes into and through the skin from an aqueous solution. By definition, the dose
estimated by this procedure is an absorbed dose. Most dose-response criteria, however, are based on
administered doses. An adjustment is necessary to account for the absorption in the dose-response
study. In order to use consistent dose-response criteria across all exposure pathways, the AAF is
used to make an adjustment to the absorbed dermal dose, instead of adjusting the dose-response
criteria. Here, the AAF is defined as (100%)/(estimated absorption in the dose-response study). Thus,
the AAF (dermal-water) is (100%)/(100%) = 1.

The inhalation CSF for 2,4,6-trichlorophenol provided by IRIS (USEPA, 2000) is the same as and is
based on the oral CSF of 1.1E-02 (mg/kg-day)"1. Due to the lack of chemical-specific information, it is
assumed that the AAF (inhalation) is 1.

Summary of AAFs for 2,4,6-Trichlorophenol

Oral-Water 1
Oral-Diet 1
Oral-Soil 1
Dermal-Soil 0.01
Dermal-Water 1
Inhalation 1
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Sauget Area 1
HHRA-EE/CA and Rl/FS
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Sauget Area 1

HHRA-EE/CA and Rl/FS

AAFs FOR 2,4-DICHLOROPHENOL

The oral RfD for 2,4-dichlorophenol of 3E-03 mg/kg-day provided by IRIS (USEPA, 2000) is based on
a drinking water study in rats. Due to the lack of chemical-specific information in both rats and
humans, it is assumed that absorption is complete (i.e., 100%) and is the same in humans and rats for
drinking water, diet, and soil ingestion exposures. Therefore, the AAF (oral-water), AAF (oral-diet), and
the AAF (oral-soil) are all (100%)/(100%) = 1.

A recommended default value (USEPA, 2000) for organics of 1 % absorption from dermal exposures to
soil and sediment has been used. Thus the AAF (dermal-soil/sediment) is (1%)/(100%) = 0.01.

The AAF (dermal-water) is used when estimating the human risks posed by dermally contacting
surface water when wading, swimming, or bathing. The methodology for quantitating risks posed by
this exposure pathway uses a chemical-specific permeability constant that estimates the rate at which
the chemical passes into and through the skin from an aqueous solution. By definition, the dose
estimated by this procedure is an absorbed dose. Most dose-response criteria, however, are based on
administered doses. An adjustment is necessary to account for the absorption in the dose-response
study. In order to use consistent dose-response criteria across all exposure pathways, the AAF is
used to make an adjustment to the absorbed dermal dose, instead of adjusting the dose-response
criteria. Here, the AAF is defined as (100%)/(estimated absorption in the dose-response study). Thus,
the AAF (dermal-water) is (100%)/(100%) = 1.

Summary of AAFs for 2,4,6-Dichlorophenol

Oral-Water 1
Oral-Diet 1
Oral-Soil 1
Dermal-Soil 0.01
Dermal-Water 1
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Sauget Area 1

HHRA-EE/CA and Rl/FS

AAFs FOR 2-CHLOROPHENOL

The oral RfD for 2-chlorophenol of 5E-03 mg/kg-day provided by IRIS (USEPA, 2000) is based on a
drinking water study in rats. Due to the lack of chemical-specific information in both rats and humans,
it is assumed that absorption is complete (i.e., 100%) and is the same in humans and rats for drinking
water, diet, and soil ingestion exposures. Therefore, the AAF (oral-water), AAF (oral-diet), and the

AAF (oral-soil) are all (100%)/(100%) = 1.

A recommended default value (USEPA, 2000) for organics of 1% absorption from dermal exposures to
soil and sediment has been used. Thus the AAF (dermal-soil/sediment) is (1%)/(100%) = 0.01.

The AAF (dermal-water) is used when estimating the human risks posed by dermally contacting
surface water when wading, swimming, or bathing. The methodology for quantitating risks posed by
this exposure pathway uses a chemical-specific permeability constant that estimates the rate at which
the chemical passes into and through the skin from an aqueous solution. By definition, the dose
estimated by this procedure is an absorbed dose. Most dose-response criteria, however, are based on
administered doses. An adjustment is necessary to account for the absorption in the dose-response
study. In order to use consistent dose-response criteria across all exposure pathways, the AAF is
used to make an adjustment to the absorbed dermal dose, instead of adjusting the dose-response
criteria. Here, the AAF is defined as (100%)/(estimated absorption in the dose-response study). Thus,
the AAF (dermal-water) is (100%)/(100%) = 1.

Summary of AAFs for 2-Chlorophenol

Oral-Water 1
Oral-Diet 1
Oral-Soil 1
Dermal-Soil 0.01
Dermal-Water 1
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Sauget Area 1
HHRA-EE/CA and RI/FS

AAFs FOR 2-NITROANILINE AND 4-NITROANILINE

HEAST (USEPA, 1997) provides an inhalation RfC for 2-nitroaniline of 2E-04 mg/m3 which
corresponds to an inhalation RfD of 5.71 E-05 mg/kg-day. The RfC is based on an inhalation study in
rats. Due to the lack of chemical-specific information, it is assumed that absorption is the same in rats
and humans, thus the AAF (inhalation) is 1.

Due to the lack of chemical-specific dose-response values for 4-nitroaniline, the dose-response value
and AAFs for 2-nitroaniline will be used to evaluate this constituent.

Summary of AAFs for 2-Nitroaniline/4-Nitroaniline

Inhalation 1
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Sauget Area 1
HHRA-EE/CA and Rl/FS

AAFs FOR 3-METHYLPHENOL/4-METHYLPHENOL

The oral RfD for 3-methylphenol of 5E-02 mg/kg-day provided by IRIS (USEPA, 2000) is used to
evaluate total 3- and 4-methylphenol. The RfD is based on a gavage study in rats. Due to the lack of
chemical-specific information in both rats and humans, it is assumed that absorption is complete (i.e.,
100%) and is the same in humans and rats for drinking water, diet, and soil ingestion exposures.
Therefore, the AAF (oral-water), AAF (oral-diet), and the AAF (oral-soil) are all (100%)/(100%) = 1.

A recommended default value (USEPA, 2000) for organics of 1% absorption from dermal exposures to
soil and sediment has been used. Thus the AAF (dermal-soil/sediment) is (1%)/(100%) = 0.01.

The AAF (dermal-water) is used when estimating the human risks posed by dermally contacting
surface water when wading, swimming, or bathing. The methodology for quantitating risks posed by
this exposure pathway uses a chemical-specific permeability constant that estimates the rate at which
the chemical passes into and through the skin from an aqueous solution. By definition, the dose
estimated by this procedure is an absorbed dose. Most dose-response criteria, however, are based on
administered doses. An adjustment is necessary to account for the absorption in the dose-response
study. In order to use consistent dose-response criteria across all exposure pathways, the AAF is
used to make an adjustment to the absorbed dermal dose, instead of adjusting the dose-response
criteria. Here, the AAF is defined as (100%)/(estimated absorption in the dose-response study). Thus,
the AAF (dermal-water) is (100%)/(100%) = 1.

Summary of AAFs for 3-Methylphenol/4- Methylphenol

Oral-Water 1
Oral-Diet 1
Oral-Soil 1
Dermal-Soil 0.01
Dermal-Water 1
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Sauget Area 1
HHRA-EE/CA and Rl/FS

AAFs FOR 4,4'-DDE

The oral CSF for 4,4'-DDE of 3.4E-01 (mg/kg-day)'1 provided by IRIS (USEPA, 2000) is based on a
dietary study in mice and hamsters. Due to the lack of chemical-specific information in mice and
hamsters and humans, it is assumed that absorption is complete (i.e., 100%) and is the same in
humans and mice and hamsters for drinking water, diet, and soil ingestion exposures. Therefore, the
AAF (oral-water), AAF (oral-diet), and the AAF (oral-soil) are all (100%)/(100%) = 1.

A recommended default value (USEPA, 2000) for organics of 1 % absorption from dermal exposures to
soil and sediment has been used. Thus the AAF (dermal-soil/sediment) is (1%)/(100%) = 0.01.

The AAF (dermal-water) is used when estimating the human risks posed by dermally contacting
surface water when wading, swimming, or bathing. The methodology for quantitating risks posed by
this exposure pathway uses a chemical-specific permeability constant that estimates the rate at which
the chemical passes into and through the skin from an aqueous solution. By definition, the dose
estimated by this procedure is an absorbed dose. Most dose-response criteria, however, are based on
administered doses. An adjustment is necessary to account for the absorption in the dose-response
study. In order to use consistent dose-response criteria across all exposure pathways, the AAF is
used to make an adjustment to the absorbed dermal dose, instead of adjusting the dose-response
criteria. Here, the AAF is defined as (100%)/(estimated absorption in the dose-response study). Thus,
the AAF (dermal-water) is (100%)/(100%) = 1.

Summary of AAFs for 4,4'-DDE

Oral-Water 1
Oral-Diet 1
Oral-Soil 1
Dermal-Soil 0.01
Dermal-Water 1
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Sauget Area 1
HHRA-EE/CA and RI/FS

AAFs FOR 4-CHLOROANILINE

The oral RfD for 4-chloroaniline of 4E-03 mg/kg-day provided by IRIS (USEPA, 2000) is based on a
dietary study in rats. Due to the lack of chemical-specific information in rats and humans, it is assumed
that absorption is complete (i.e., 100%) and is the same in humans and rats for drinking water, diet,
and soil ingestion exposures. Therefore, the AAF (oral-water), AAF (oral-diet), and the AAF (oral-soil)
areall(100%)/(100%) = 1.

A recommended default value (USEPA, 2000) for organics of 1% absorption from dermal exposures to
soil and sediment has been used. Thus the AAF (dermal-soil/sediment) is (1 %)/(100%) = 0.01.

The AAF (dermal-water) is used when estimating the human risks posed by dermally contacting
surface water when wading, swimming, or bathing. The methodology for quantitating risks posed by
this exposure pathway uses a chemical-specific permeability constant that estimates the rate at which
the chemical passes into and through the skin from an aqueous solution. By definition, the dose
estimated by this procedure is an absorbed dose. Most dose-response criteria, however, are based on
administered doses. An adjustment is necessary to account for the absorption in the dose-response
study. In order to use consistent dose-response criteria across all exposure pathways, the AAF is
used to make an adjustment to the absorbed dermal dose, instead of adjusting the dose-response
criteria. Here, the AAF is defined as (100%)/(estimated absorption in the dose-response study). Thus,
the AAF (dermal-water) is (100%)/(100%) = 1.

Summary of AAFs for 4-Chloroaniline

Oral-Water 1
Oral-Diet 1
Oral-Soil 1
Dermal-Soil 0.01
Dermal-Water 1
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Sauget Area 1

HHRA-EE/CA and RI/FS

AAFs FOR 4-METHYL-2-PENTANONE

The oral RfD for 4-methyl-2-pentanone (also known as methyl isobutyl ketone) is 8E-02 mg/kg-day
(HEAST, 1997), and is based on an oral gavage study in rats. Due to the lack of chemical-specific
information, it is assumed that absorption is the same in humans for drinking water, dietary, and soil
ingestion exposures as in the dose-response study. Therefore, the AAF (oral-water), the AAF (oral-
diet), and the AAF (oral-soil) are all 1.

A recommended default value (USEPA, 2000) for organics of 1% absorption from dermal exposures to
soil and sediment has been used. Thus, the AAF (dermal-soil) is (1%/100%) = 0.01.

The AAF (dermal-water) is used when estimating the human risks posed by dermally contacting
surface water when wading, swimming, or bathing. The methodology for quantitating risks posed by
this exposure pathway uses a chemical-specific permeability constant that estimates the rate at which
the chemical passes into and through the skin from an aqueous solution. By definition, the dose
estimated by this procedure is an absorbed dose. Most dose-response criteria, however, are based on
administered doses. An adjustment is necessary to account for the absorption in the dose-response
study. In order to use consistent dose-response criteria across all exposure pathways, the AAF is
used to make an adjustment to the absorbed dermal dose, instead of adjusting the dose-response
criteria. Here, the AAF is defined as (100%)/(estimated absorption in the dose-response study). Thus,
the AAF (dermal-water) is (100%)/(100%) = 1.

The inhalation RfC of 8E-02 mg/m3 provided in HEAST (USEPA, 1997) corresponds to an inhalation
RfD of 2.29E-02 mg/kg-day. The RfC is based on an inhalation study in rats. Due to the lack of
chemical-specific information, it is assumed that the AAF (inhalation) is 1.

Summary of AAFs for 4-Methyl-2-Pentanone

Oral-Water 1
Oral-Diet 1
Oral-Soil 1
Dermal-Soil 0.01
Dermal-Water 1
Inhalation 1
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Sauget Area 1
HHRA-EBCA and Rl/FS

AAFs FOR ACETONE

The oral RfD for acetone (1E-01 mg/kg-day) provided in IRIS (USEPA, 2000) is based on a gavage
study in rats. Absorption in the dose-response study is assumed to be 100%. Based on absorption
information on other volatile organic compounds, it is assumed that absorption is the same in animals
and humans for gavage, drinking water, diet, and soil/sediment ingestion exposures. Thus, the AAF
(oral-water), the AAF (oral-diet), and the AAF (oral-soil) are all 1. A recommended default value
(USEPA, 2000) for organics of 1 % for dermal absorption from soil has been used. Thus, the AAF
(dermal-soil) is (1%)/(100%) = 0.01.

The AAF (dermal-water) is used when estimating the human risks posed by dermally contacting
surface water when wading, swimming, or bathing. The methodology for quantitating risks posed by
this exposure pathway uses a chemical-specific permeability constant that estimates the rate at which
the chemical passes into and through the skin from an aqueous solution. By definition, the dose
estimated by this procedure is an absorbed dose. Most dose-response criteria, however, are based on
administered doses. An adjustment is necessary to account for the absorption in the dose-response
study. In order to use consistent dose-response criteria across all exposure pathways, the AAF is
used to make an adjustment to the absorbed dermal dose, instead of adjusting the dose-response
criteria. Here, the AAF is defined as (100%)/(estimated absorption in the dose-response study); thus
the AAF (dermal-water) is (100%)/(100%) = 1.

Summary of AAFs for Acetone

Oral-water 1
Oral-diet 1

Oral-soil 1
Dermal-soil 0.01
Dermal-water 1

References

USEPA. 2000. Integrated Risk Information System (IRIS).
[URL: http://www.epa.gov/ngispgm3/iris/]

USEPA. 2000. Region 4 Human Health Risk Assessment Bulletins - - Supplement to RAGS. USEPA
Region 4. Atlanta, GA. Update 05/30/00.
[URL: http://www.epa.gov/region4/waste/oftecser/healthbul.htm]

-w " December 29, 2000
J:\lndl_Servic8\Proj9Cl Rles\Solutia-6105\Sauget-6105-002\Report Rev 0 Final\AppendixAAF.doc Revision 0



Sauget Area 1
HHRA-EE/CA and RI/FS

AAFs FOR ALDRIN

The oral CSF for aldrin of 1.7E+01 (mg/kg-day)"1 provided in IRIS (USEPA, 2000) is based on a dietary
study in mice. The oral RfD for aldrin of 3E-05 mg/kg-day is based on a dietary study in rats. Due to
the lack of chemical-specific information in both mice and rats and humans, it is assumed that
absorption is complete (i.e., 100%) and is the same in humans and mice and rats for drinking water,
diet, and soil ingestion exposures. Therefore, the AAF (oral-water), AAF (oral-diet), and the AAF (oral-
soil) are all (100%)/(100%) = 1.

A recommended default value (U.S. EPA, 1992) for organics of 1% absorption from dermal exposures
to soil and sediment has been used. Thus the AAF (dermal-soil/sediment) is (1%)/(100%) = 0.01.

The AAF (dermal-water) is used when estimating the human risks posed by dermally contacting
surface water when wading, swimming, or bathing. The methodology for quantitating risks posed by
this exposure pathway uses a chemical-specific permeability constant that estimates the rate at which
the chemical passes into and through the skin from an aqueous solution. By definition, the dose
estimated by this procedure is an absorbed dose. Most dose-response criteria, however, are based on
administered doses. An adjustment is necessary to account for the absorption in the dose-response
study. In order to use consistent dose-response criteria across all exposure pathways, the AAF is
used to make an adjustment to the absorbed dermal dose, instead of adjusting the dose-response
criteria. Here, the AAF is defined as (100%)/(estimated absorption in the dose-response study). Thus,
the AAF (dermal-water) is (100%)/(100%) = 1.0.

Summary of AAFs for Aldrin

Oral-Water 1
Oral-Diet 1
Oral-Soil 1
Dermal-Soil 0.01
Dermal-Water 1
Inhalation 1
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Sauget Area 1
HHRA-EE/CA and RI/FS

AAFs FOR alpha-BHC

The oral CSF for alpha-BHC of 6.3E+0 (mg/kg-day)'1 provided in IRIS (USEPA, 2000) is based on a
dietary study in mice. Due to the lack of chemical-specific information in both mice and humans, it is
assumed that absorption is complete (i.e., 100%) and is the same in humans and mice for drinking
water, diet, and soil ingestion exposures. Therefore, the AAF (oral-water), AAF (oral-diet), and the
AAF (oral-soil) are all (100%)/(100%) = 1.

A recommended default value (USEPA, 2000) for organics of 1% absorption from dermal exposures to
soil and sediment has been used. Thus the AAF (dermal-soil/sediment) is (1%)/(100%) = 0.01.

The AAF (dermal-water) is used when estimating the human risks posed by dermally contacting
surface water when wading, swimming, or bathing. The methodology for quantitating risks posed by
this exposure pathway uses a chemical-specific permeability constant that estimates the rate at which
the chemical passes into and through the skin from an aqueous solution. By definition, the dose
estimated by this procedure is an absorbed dose. Most dose-response criteria, however, are based on
administered doses. An adjustment is necessary to account for the absorption in the dose-response
study. In order to use consistent dose-response criteria across all exposure pathways, the AAF is
used to make an adjustment to the absorbed dermal dose, instead of adjusting the dose-response
criteria. Here, the AAF is defined as (100%)/(estimated absorption in the dose-response study). Thus,
the AAF (dermal-water) is (100%)/(100%) = 1.

The inhalation unit risk factor of 1.8E-03 (ug/m3)"1 provided in IRIS corresponds to an inhalation CSF of
6.3E+0 (mg/kg/day)"1 and is based on the mouse dietary study used to develop the oral CSF. Due to
the lack of chemical-specific information, it is assumed that the AAF (inhalation) is 1.

Summary of AAFs for alpha-BHC

Oral-Water 1
Oral-Diet 1
Oral-Soil 1
Dermal-Soil 0.01
Dermal-Water 1
Inhalation 1
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AAFs FOR ANTIMONY

The USEPA oral RfD of 4E-04 mg/kg-day provided on IRIS (USEPA, 2000) is based on a drinking
water study in rats using potassium antimony tartrate. Antimony is poorly absorbed across the
gastrointestinal tract with one report of 15 percent absorption of ingested potassium antimony tartrate
by rats (USEPA, 1990). It is assumed that the absorption of antimony in the diet and soil is the same
as that in drinking water. Thus, the AAF (oral-diet), the AAF (oral-soil), and the AAF (oral-water) are all

1.

Dermal absorption of antimony is also reported to be poor, although specific estimates were not
located (USEPA, 1990). A recommended default value for inorganics of 0.1 percent for the dermal
absorption from soil (USEPA, 2000) has been used. Assuming that the gastrointestinal absorption of
antimony from the drinking water study was 15 percent results in an AAF (dermal-soil) of 0.1%/15% =
0.007.

The AAF (dermal-water) is used when estimating the human risks posed by dermally contacting
surface water when wading or swimming. The methodology for quantifying risks posed by this
exposure pathway uses a chemical-specific permeability constant that estimates the rate at which the
chemical passes into and through the skin from an aqueous solution. By definition, the dose estimated
by this procedure is an absorbed dose. Most dose-response criteria, however, are based on
administered doses. An adjustment is necessary to account for the absorption in the dose-response
study. In order to use consistent dose-response criteria across all exposure pathways, the AAF is
used to make an adjustment to the absorbed dermal dose, rather than adjusting the dose-response
criteria. Here, the AAF is defined as (100%)/(estimated absorption in the dose-response study). For

antimony, the AAF (dermal-water) is (100%)/(15%) = 6.7.

Summary of AAFs for Antimony

Oral-Water 1.0
Oral-Diet 1.0
Oral-Soil 1.0
Dermal-Soil 0.007
Dermal-Water 6.7
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AAFs FOR ARSENIC

These AAFs are appropriate for use with the following dose-response values for arsenic:

• The oral reference dose (RfD) for arsenic, which is 3E-04 mg/kg-day (USEPA, 2000)

• The oral cancer slope factor (CSF) for arsenic, which is 1.5E+00 (mg/kg-day)'1 (USEPA, 2000).

• The inhalation CSF for arsenic, which is 1.5E+01 (mg/kg-day)'1 (USEPA, 2000).

Absorption in the Dose-Response Study

Both oral toxicity values for arsenic are based on epidemiological studies that characterized health
effects in a large population of Taiwanese who consumed drinking water containing arsenic. The exact
form of the ingested arsenic is unknown. For the purposes of the development of the AAFs, it has
been assumed that the arsenic was a soluble inorganic arsenic salt (such as arsenic trioxide, As2O3, a
smelting by-product). Several studies investigating the absorption of arsenic have been performed in
humans and various animal species. Human studies are sufficiently extensive to strongly suggest that
close to 100% of soluble inorganic arsenic in water is absorbed from the gastrointestinal tract. These
human studies are reviewed in detail here.

One direct indication of absorption of an orally administered dose of a chemical is its urinary excretion.
Several studies show that urinary excretion can account for the majority of an orally administered dose
of arsenic. Buchet et al. (1981 a) administered aqueous sodium arsenite (NaAsO2) as a single dose to
three human volunteers. An average of 45% of the dose was excreted in the urine in four days. In a

second study (Buchet et al., 1981b), four individuals given 125, 250, 500, or 1000 jig As/day orally for
five days excreted 54, 73, 74, and 64% of the dose in urine, respectively, over 14 days. The average
urinary excretion of arsenic for the four subjects was 66% of the administered dose. Crecelius (1977)
reports that approximately 50% and 80% of orally administered aqueous arsenic was excreted in urine
within 61 hours by a single individual in two experiments. The results of these studies represent the
minimum amount of arsenic absorbed since the balance of the dose was not accounted for.

Data for human fecal excretion of arsenic do exist. Pomroy et al. (1980) gave 6 male subjects
radiolabelled arsenic acid ([74As]H3AsO4) in gelatin capsules followed by a glass of water. The
presence of arsenic in the body, urine, and feces was measured using a whole body radiation counter.
The authors report that for the six subjects the average total excretion over 7 days was 6.1+2.8% in
feces. It is not possible to determine how much of this arsenic was first absorbed and then excreted.
The total recovery of arsenic (urine plus feces) was 68.4+4.0% of the single oral dose. The remaining
arsenic was reported to be present in the body tissues; virtually the entire dose could be accounted for.
This suggests a minimum absorption of 94% (100% - 6%) of orally ingested arsenic.
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A study by Bettley and O'Shea (1975) also reports excretion of arsenic in both urine and feces. Three
subjects were exposed to 8.52 mg As (as 1.25 ml of Liq. Arsenicalis B.P.) in three portions 8 hours
apart on one day. They found that at most 3.5% of the dose was excreted in feces over ten days. This
suggests a minimum absorption of 96%. Urinary excretion averaged 52+4% of the exposure dose
over 10 days (n=3). The remaining half of the dose was unaccounted for, although small amounts of
arsenic were found in blood and hair.

In the Coulson study (Coulson et al., 1935), results from two humans each ingesting two forms of
arsenic are reported. Less than 5% of an oral dose was excreted in feces whether the arsenic was
taken as arsenic trioxide (AsaOa) or as natural arsenic present in shrimp. The remainder of the dose,
more than 95%, was recovered in urine in three experiments where total recoveries ranged from 74 to
115%. Based on the fecal excretion data from this study, it can be estimated that at least 95% of the
ingested arsenic was absorbed. The fecal excretion data are consistent with those of Pomroy et al.
(1980) and Bettley and O'Shea (1975).

Fecal excretion data from oral studies provide a minimum estimate of absorption, because it cannot be
determined how much of the dose was first absorbed and then excreted into the feces. However, a
study in humans injected intravenously with arsenic suggests that absorbed arsenic may be excreted,
presumably from bile, into the feces. Mealy et al. (1959) administered radiolabelled arsenic by
intravenous injection. Between 57% and 90% of the injected dose was recovered in urine in 10 days.
Fecal excretion accounted for 1.3% of the dose after seventeen days in one individual. A second
subject excreted 0.2% of the intravenous dose into the feces in one week. Both results indicate some
excretion of arsenic into the feces. Virtually all of the remaining dose was recovered in the urine.
Biliary excretion of arsenic has been demonstrated in rats, rabbits, and dogs (Klaassen, 1974; Gregus
and Klaassen, 1986). This indicates that a portion of the arsenic found in feces in studies using oral
dosing may have been first absorbed and then excreted.

The urinary excretion data from the oral studies discussed above provide minimum estimates of
arsenic absorption ranging from 45% to 95%. The fecal excretion data suggest that, at a minimum, 95-
96% of an orally administered dose of arsenic is absorbed. The study of intravenously administered
arsenic suggest that biliary excretion can occur. Therefore, it can conservatively be concluded from
the above studies that virtually 100% of an orally administered dose of soluble inorganic arsenic can
be absorbed in humans.

Oral-Water AAF

The oral-water AAF for arsenic is defined as: (absorption of arsenic in humans from ingested water) /
(absorption of arsenic in humans in the epidemiological study from ingested water). Since the route,
matrix, and species are the same for the potential exposure in a risk assessment and the exposure in
the dose-response study, the AAF is by definition 1.0. Moreover, the above results suggest that
virtually all soluble inorganic arsenic administered orally in water can be absorbed from the
gastrointestinal tract. Thus, it is assumed here that 100% of the arsenic was absorbed in the dose-
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response studies, in which humans ingested arsenic as a component in drinking water, and in the
exposure route of concern - human ingestion of drinking water. Therefore, the AAF can also be
defined as (100%)/(100%) = 1 .

Oral-Diet AAF

The AAF (oral-diet) for this chemical is defined as: (absorption in humans from ingested
diet)/(absorption in humans from arsenic in water). Gastrointestinal absorption of arsenic from diet is
assumed to be 100% in the absence of other information. Therefore, the AAF (oral-diet) is

Oral-Soil AAF

The oral-soil AAF for arsenic is defined as: (absorption of arsenic in humans from ingested soil) /
(absorption of arsenic in humans in the epidemiological study from ingested water).

An oral-soil AAF of 0.3 is recommended for arsenic in soil and dust in cases where site-specific
information is not available. The 0.3 value is based on the high end of relative bioavailability estimates
for arsenic ingested in soil and dust by Cynomolgus monkeys (Freeman et al., 1 995).

The study was conducted to determine arsenic absorption from soil and house dust impacted by
smelter activities near Anaconda, Montana. The Cynomolgus monkeys each received sequential
treatments of iv sodium arsenate and three oral treatments: soil arsenic in capsules, house dust
arsenic in capsules, and sodium arsenate solution administered by gavage. Absolute bioavailability
values for arsenic administered in soil, dust, and solution were calculated based on (1) total urinary
arsenic excretion and (2) blood arsenic levels, each normalized based on intravenous data. The
bioavailability of arsenic in soil and dust relative to soluble arsenic in solution ranged from 10% to 30%,
depending or whether urinary or blood values were used. Results from this study were used by
USEPA to derive the oral-soil AAF of 0.183 and oral-dust AAF of 0.258 used in the risk assessment at
the Anaconda Superfund site (Walker and Griffin, 1998).

Other Relevant Studies

Other studies of various forms of arsenic support the conclusion that arsenic in soil is poorly absorbed.
At the Murray Smelter Superfund site in Utah, a site-specific relative bioavailability adjustment value for
arsenic in soil of 0.26 was derived based on an immature swine study comparing absorption of arsenic
in soil from the site to absorption of soluble sodium arsenate (Weis et al., 1996; USEPA,1997). In a
similar swine study performed at the Ruston/North Tacoma Superfund site in Washington, the site-
specific relative bioavailability adjustment value for arsenic in slag dust was 0.42 (USEPA, 1996).
Groen et al. (1 994) fed ore-containing soil or administered soluble arsenic iv, sequentially to beagle
dogs. When compared to iv administration, bioavailability of arsenic from ore-containing soil was
approximately 8%. In rabbits, the absorption of arsenic (primarily as CuaAsS*) in soil from a site in
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Anaconda, Montana was only 24%, while the absorption of a soluble form arsenic from water was 50%
(Freeman et al., 1993). Rats fed soil containing mine waste absorbed only one tenth times as much
arsenic as rats dosed with sokjble arsenic (Yanez et al., 1993). Arsenic selenide, a highly insoluble
form, was administered to humans as a fine powder and no increase in urinary arsenic was observed
(Mappes, 1977). Thus, absorption in this study was probably low or negligible.

Derivation of the AAF (Oral-Soil) for Arsenic

An oral-soil AAF of 0.3 is recommended for arsenic in soil and dust in cases where site-specific
information is not available. The 0.3 value is based on the high end of relative bioavailability estimates
for arsenic ingested in soil and dust by Cynomolgus monkeys (Freeman et al., 1995). This study was
selected to derive the oral-soil AAF for arsenic because, of the animals models studied thus far, the
monkey is more physiologically and anatomically similar to humans than are rats, rabbits, swine, or
dogs.

Dermal-Soil AAF

A recommended default value for inorganics of 0.1 percent for the dermal absorption of arsenic from
soil (USEPA Region 4, 2000) has been used. Assuming that the gastrointestinal absorption of arsenic
from drinking water is 100%, results in an AAF (dermal-soil) of 0.1%/100% = 0.001.

Dermal-Water AAF

The AAF (dermal-water) is used when estimating the human risks posed by dermally contacting
surface water when wading, swimming, or bathing. The methodology for quantitating risks posed by
this exposure pathway uses a chemical-specific permeability constant that estimates the rate at which
the chemical passes into and through the skin from an aqueous solution. By definition, the dose
estimated by this procedure is an absorbed dose. Most dose-response criteria, however, are based on
administered doses. An adjustment is necessary to account for the absorption in the dose-response
study. In order to use consistent dose-response criteria across all exposure pathways, the AAF is
used to make an adjustment to the absorbed dermal dose, instead of adjusting the dose-response
criteria. Here, the AAF is defined as (100%)/(estimated absorption in the dose-response study). Thus,
the AAF (dermal-water) is (100%)/(100%) = 1 for both potential carcinogenic and noncarcinogenic
effects.

Inhalation AAF

The inhalation unit risk for assessing carcinogenic effects of arsenic is 4.3E-03 (lag/m3)"1. This
corresponds to an inhalation CSF of 15 (mg/kg-day)"1, assuming a 70 kg adult breathes 20 m3 air per
day. The unit risk is based on human epidemiological studies, and it is assumed for the purposes of
this report that inhalation absorption of arsenic in humans in the exposure scenarios is the same as
that of humans in the dose-response study. It is assumed by USEPA that absorption of arsenic
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adsorbed to respirable particles that are retained in the lung is 30%. Therefore, the AAF (inhalation) is
(30%)/(30%) = 1.0 for carcinogenic effects.

Summary of Derived AAFs for Arsenic

Oral-Water 1
Oral-Diet 1
Oral-Soil 0.3
Dermal-Soil 0.001
Dermal-Water 1
Inhalation 1 (for carcinogenic effects)
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AAFs FOR BENZENE

The oral cancer slope factor range for benzene (0.015 to 0.055 (mg/kg-day)"1) is based on inhalation
data from an occupational epidemiological study. Therefore, it is assumed that 47% of an ingested
dose will be absorbed, as determined below for an inhaled dose. Based on absorption information on
other volatile organic compounds, it is assumed that absorption is the same in humans for inhalation
and drinking water, diet, and soil or sediment ingestion exposures. The oral RfD for benzene of 3E-03
mg/kg-day provided by the NCEA is based on a drinking water study in mice. It is assumed that
absorption in the dose-response study and absorption in humans is equivalent. Thus the AAF (oral-
water), the AAF (oral-diet), and the AAF (oral-soil) are all 1 for potential carcinogenic and
noncarcinogenic effects.

ENSR has used a recommended default value for organics of 1% for dermal absorption of benzene
from soil and sediment (USEPA, 2000). Thus, the AAF (dermal-soil) is (1%)/(47%) = 0.02 for both
potential carcinogenic and noncarcinogenic effects.

The AAF (dermal-water) is used when estimating the human risks posed by dermally contacting
surface water when wading or swimming. The methodology for quantitating risks posed by this
exposure pathway uses a chemical-specific permeability constant that estimates the rate at which the
chemical passes into and through the skin from an aqueous solution. By definition, the dose estimated
by this procedure is an absorbed dose. Most dose-response criteria, however, are based on
administered doses. An adjustment is necessary to account for the absorption in the dose-response
study. In order to use consistent dose-response criteria across all exposure pathways, the AAF is
used to make an adjustment to the absorbed dermal dose, instead of adjusting the dose-response
criteria. Here, the AAF is defined as (100%)/(estimated absorption in the dose-response study). For
benzene, the AAF (dermal-water) is (100%)/(47%) = 2.13 for both potential carcinogenic and
noncarcinogenic effects.

The inhalation CSF range for benzene of 0.0077 to 0.0273 (mg/kg-day)"1 is based on epidemiological
studies of humans exposed by inhalation (USEPA, 2000). Several studies in humans indicate that
about 47% of an inhalation dose is absorbed, with a range between 28% to 60% (Owen, 1990). Since
both the study used to derive the CSF and the exposure pathway of concern are inhalation of benzene
by humans, the AAF (inhalation) for carcinogenic effects is 1.

The inhalation RfC of 6E-03 mg/m3, which is equivalent to an inhalation RfD of 1.7E-3 mg/kg-day,
provided by the NCEA is based on an inhalation study in mice. It is assumed that absorption of
benzene in mice and humans is equivalent, thus the AAF (inhalation) for noncarcinogenic effects is 1.
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Summary of AAFs for Benzene

Oral-water 1
Oral-diet 1
Oral-soil 1
Dermal-soil 0.02
Dermal-water 2.13
Inhalation 1
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AAFs FOR beta-BHC

The oral CSF for beta-BHC of 1.8E+0 (mg/kg-day)"1 provided by IRIS (USEPA, 2000) is based on a
dietary study in mice. Due to the lack of chemical-specific information in both mice and humans, it is
assumed that absorption is complete (i.e., 100%) and is the same in humans and mice for drinking
water, diet, and soil ingestion exposures. Therefore, the AAF (oral-water), AAF (oral-diet), and the
AAF (oral-soil) are all (100%)/(100%) = 1 .

A recommended default value (USEPA, 2000) for organics of 1% absorption from dermal exposures to
soil and sediment has been used. Thus the AAF (dermal-soil/sediment) is (1%)/(100%) = 0.01 .

The AAF (dermal-water) is used when estimating the human risks posed by dermally contacting
surface water when wading, swimming, or bathing. The methodology for quantitating risks posed by
this exposure pathway uses a chemical-specific permeability constant that estimates the rate at which
the chemical passes into and through the skin from an aqueous solution. By definition, the dose
estimated by this procedure is an absorbed dose. Most dose-response criteria, however, are based on
administered doses. An adjustment is necessary to account for the absorption in the dose-response
study. In order to use consistent dose-response criteria across all exposure pathways, the AAF is
used to make an adjustment to the absorbed dermal dose, instead of adjusting the dose-response
criteria. Here, the AAF is defined as (100%)/(esti mated absorption in the dose-response study). Thus,
the AAF (dermal-water) is (100%)/(100%) = 1 .

The inhalation CSF for beta-BHC of 1 .8E+0 (mg/kg-day)"1 provided by IRIS (USEPA, 2000) is based
on the mouse dietary study used for the development of the oral CSF. Due to the lack of chemical-
specific information, it is assumed that absorption is the same in mice and humans; therefore, the AAF
(inhalation) is 1 .

Summary of AAFs for beta-BHC

Oral-Water 1
Oral-Diet 1
Oral-Soil 1
Dermal-Soil 0.01
Dermal-Water 1
Inhalation 1
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AAFs FOR CADMIUM

These AAFs are appropriate for use with the following dose-response values for cadmium:

• The oral Reference Dose (RfD) for exposures to cadmium in food, which is 1.0E-3 mg/kg-day
(USEPA, 2000)

• The oral Reference Dose (RfD) for exposures to cadmium in water, which is of 5E-04 mg/kg-day
(USEPA, 2000)

• The inhalation cancer slope factor (CSF) for cadmium, which is 6.3 (mg/kg-day)"1 (USEPA, 2000)

Absorption in the Dose-Response Study

The noncarcinogenic dose-response values for cadmium are based on a one-compartment
toxicokinetic model that evaluated a large quantity of both human and animal toxicity data (Friberg et
al., 1974; USEPA, 1985). The RfDs are based on the highest level of cadmium in the human renal
cortex (i.e. the critical level) not associated with significant proteinuria (i.e. the critical effect). This
critical level has been estimated to be 200 u.g/gm wet weight human renal cortex. The toxicokinetic
model assumes that 0.01% of the cadmium body burden is eliminated per day (USEPA, 1985). In
deriving the RfDs for cadmium, USEPA assumed that absorption was different for cadmium ingested in
food and water (the model itself does not provide estimates for absorption of cadmium ingested in
water). Using a 5% absorption factor for drinking water exposure and a 2.5% absorption factor for
dietary exposure, USEPA estimated that a daily intake of 0.005 and 0.01 mg/kg-day, respectively
would be required to produce a concentration of 200 ug/gm wet weight in the renal cortex during a
lifetime of exposure (USEPA, 2000). These values were divided by 10 to obtain the RfDs of 1E-03
(diet) and 5E-04 mg/kg-day (water). Because these absorption values were used by USEPA to derive
the dose-response values for cadmium, they will also be used to determine the AAF values for
cadmium.

It should be noted that USEPA (1993) performed a case study on cadmium to determine if there was
adequate evidence to support the different media-specific (i.e., food and water) RfDs. In the study,
information was used from 35 published studies where rats ingested cadmium in either rat chow or
drinking water ad libitum for chronic durations and cadmium levels in the liver and/or kidney were
subsequently measured. Based on the analysis, the bioavailability of cadmium ingested in food was
not measurably different from that ingested in water in non-fasted rats (fed ad libitum). Instead, in this
non-fasting scenario, total diet rather than the actual medium of exposure, appeared to be more of a
determining factor for the uptake of cadmium from the Gl tract. Based on these results, USEPA (1993)
recommended that distinct RfDs for cadmium ingested in food and drinking water not be based on the
assumption that the bioavailability of cadmium in drinking water is greater than that of cadmium in food
(also published as Ruoff et al., 1994).
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AAF (Oral-Water)

The AAF (oral-water) is defined for cadmium as: (absorption in humans from ingested water) /
(absorption from water in the toxicokinetic model). Absorption of approximately 5% was assumed in
the toxicokinetic model for cadmium administered orally in water. Therefore, since the toxicokinetic
model is for the same route and matrix relevant to the human exposure of concern, the AAF is simply
1 , or (5%)/(5%). This AAF is intended to be used with the RfD for water. As discussed above, USEPA
(1993) concluded that, (1) in non-fasting scenarios, the absorption of cadmium ingested in water is
likely the same as the absorption of cadmium ingested in the diet and (2) that distinct RfDs for
cadmium ingested in food and drinking water should not be based on the assumption that the
bioavailability of cadmium in drinking water is greater than that of cadmium in food (also published as
Ruoffetal., 1994).

Therefore, using the RfD for cadmium ingested in water, with oral-water AAF of 1 , may overestimate
the toxicity of cadmium ingested in water.

AAF (Oral-Diet)

The AAF (oral-diet) is defined as: (absorption in humans from ingested diet)/(absorption from diet in
the toxicokinetic model). Absorption of approximately 2.5% was assumed in the toxicokinetic model for
absorption of cadmium from diet. Thus, since the toxicokinetic model is for the route and matrix
relevant to human exposure, the AAF is simply 1 . This AAF is intended to be used with the RfD for
diet.

AAF (Oral-Soil)

The AAF (oral-soil) is defined for cadmium as: (absorption in humans from ingested soil) / (absorption
from diet in the toxicokinetic model). The AAF (oral-soil) of 1 is derived below. This AAF is intended to
be used with the RfD for diet.

Griffin et al. (1991) have studied the absorption of radiolabelled 109CdCI2 present in an aqueous slurry
with sand or clay soils. Crl:CD BR rats (4/sex/dose) were administered cadmium by IV (0.5 mg/kg),
oral gavage of an aqueous solution (8 or 40 mg/kg), or oral gavage of an aqueous sandy-loam or clay-
loam slurry (8 or 40 mg/kg). The cadmium containing soils were prepared by mixing a soil sample with
an aqueous solution of 109CdCl2, allowing the soil to dry, and then resuspending the soil in an aqueous
slurry. Blood was collected at intervals up to 48 hours post-dosing and analyzed for 109Cd by liquid
scintillation counting. Absorption of cadmium was measured based on the area under the blood
concentration vs. time curve (AUC), using either the IV group or the aqueous oral gavage group AUC
as the comparative standard. The results of the Griffin et al. (1 991 ) study are presented in Table 1 .

Two points must be considered before evaluating the data in this experiment. First, the concentration
of cadmium in soil that would support an 8 mg/kg-day dose in a 15 kg child assumed to ingest 200 mg
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of soil per day would be 600,000 ppm. The concentration of cadmium in soil that would support this
dose in a child assumed to exhibit pica behavior, i.e., ingest 10 g soil/day, would be 12,000 ppm.
Likewise, a 40 mg/kg dose is equivalent to exposure by a pica child to soils that are 60,000 ppm
cadmium. These high dose levels may have been required in the experiment based on detection limit
constraints. However, soil concentrations of cadmium at Superfund sites are unlikely to be as high any
either of these values. Therefore, only the results of the lower test groups will be considered in the
development of the AAF.

Second, the method of preparation of cadmium-containing soils is unlikely to mimic the physical state
of cadmium in weathered soils, where it would be expected to be present in complex mineralogical
forms. However, since this is the only study available that evaluates cadmium absorption from soils, it
must be considered.

From the data presented in Table 1, it is evident that absorption from both the sand- and clay-based
soils was less than absorption of the same dose of cadmium when administered by oral gavage. The
average relative absorption of cadmium from the soils (compared to the oral aqueous gavage data) is
41.5%. Thus, oral absorption of cadmium from soils is roughly half of that from an aqueous solution.
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Table 1. Data from Griffin et al. (1991) for Cadmium

TEST
GROUP

1

2

3

4

5

6

7

ROUTE OF
EXPOSURE

IV

Oral/Water

Oral/Water

Oral/Sand

Oral/Sand

Oral/Clay

Oral/Clay

DOSE
(mg/kg)

0.5

8

40

8

40

8

40

ABSOLUTE
ABSORPTION*

100

0.95

1.85

0.6

1.6

0.2

0.2

RELATIVE
ABSORPTION**

-

100

100

61.9

84.5

21.1

13.0

* Absolute absorption is relative to IV dose group data.
** Relative absorption is relative to aqueous oral gavage dose group data at the same dose.

A more recent study also indicates that oral absorption of cadmium from soils is roughly half of that
from an aqueous solution in rats (Schilderman et al., 1997). Based on blood cadmium levels,
bioavailability in rats ingesting cadmium chloride in soil was 43% of that in rats ingesting cadmium
chloride in saline solution. The authors concluded that the soil matrix significantly reduced the
absorption of cadmium from the gastrointestinal tract.

One must now attempt to use these data for human exposure assessment. The estimate of human
oral absorption of cadmium comes from a toxicokinetic model that was based on many human and
animal studies. In that model, the absorption of cadmium from food (2.5%) is estimated to be half of
that from drinking water (5%) in humans. Although the absolute absorption values are not directly
comparable between rats and humans, a comparison of absorption from soil and water can be made
between the two species. Cadmium absorption from soil in rats is approximately half of that from
water, as shown above. Assuming that the comparison of cadmium absorption from soil and water in

rats can be extrapolated to humans, then it can be concluded that absorption in humans of cadmium
from soil should be half that from water. In this case, human absorption of cadmium from water is 5%.
Therefore, oral absorption of cadmium from soil would be 2.5%, which is equivalent to human
absorption of cadmium from food. The AAF (oral-soil) is defined for cadmium as: (absorption in
humans from ingested soil) / (absorption from diet in the toxicokinetic model). Therefore, the AAF for
oral exposure to cadmium containing soils, to be used with the RfD for cadmium ingested in food, is:

AAF = (2.5%) / (2.5%) = 1.

A typical default assumption in the absence of data would be simply to assume that absorption from
soil was the same as from diet. Therefore, using either approach gives similar results; thus the AAF
(oral-soil) is 1.

D-4^
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The Griffin et al. (1991) study does suggest that site-specific information derived from the actual soils
present could result in an AAF that is either lower or higher than that derived here. Such information
could be obtained either from appropriate absorption studies in animals or from in vitro extraction
experiments under conditions mimicking the stomach, i.e., pH 2.

AAF (Dermal-Soil)

The AAF (dermal-soil) is defined for this chemical as: (absorption in humans from dermal contact with
soil) / (absorption from food in the toxicokinetic model). The AAF (dermal-soil) of 0.04 is derived
below. This value is to be used with the RfD for diet.

A recommended default value for inorganics of 0.1 percent for the dermal absorption of cadmium from
soil (USEPA, 2000) has been used. Assuming that the gastrointestinal absorption of cadmium from
food is 2.5%, results in an AAF (dermal-soil) of 0.1%/2.5% = 0.04.

AAF (Dermal-Water)

The AAF (dermal-water) is used when estimating the human risks posed by dermally contacting
surface water when wading or swimming or potable water when bathing. The methodology for
quantitating risks posed by these exposure pathways uses a chemical-specific permeability constant
that estimates the rate at which the chemical passes into and through the skin from an aqueous
solution. By definition, the dose estimated by this procedure is an absorbed dose. The dose-response
value for cadmium, however, is based on administered dose. Thus, the AAF (dermal-water) is defined
as: (100%) / (absorption from diet in the toxicokinetic model).

To derive the AAF (dermal-water), the absorption from food of 2.5% assumed in the toxicokinetic
model is used. Accordingly, the AAF (dermal-water) is 100% / 2.5% = 40. This value is for use with
the RfD for diet.

AAF (Inhalation)

The AAF (inhalation) is defined for potential carcinogenic effects as: (absorption in humans from
inhaled materials)/(absorption in workers from inhaled materials). The inhalation AAF (carcinogenic) of
1 .0 is derived below.

The inhalation unit risk for cadmium (1.8 x 10~3 (pig/m3)"1) is derived from a human occupational
inhalation study. This corresponds to an inhalation CSF of 6.3 (mg/kg/day)"1 . It is assumed that
absorption in humans from respirable soil particles retained in the lung is the same as absorption of
cadmium by workers in the dose-response study. Thus, the AAF (inhalation) for carcinogenic effects is
1.
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Summary of AAFs Derived for Cadmium

Oral-Water 1 (use with RfD-water: 0.0005 mg/kg-day)
Oral-Diet 1 (use with RfD-food: 0.001 mg/kg-day)
Oral-Soil 1 (use with RfD-food: 0.001 mg/kg-day)
Dermal-Soil 0.04 (use with RfD-food)
Dermal-Water 40 (use with RfD-food)
Inhalation 1 (carcinogenic - use with inhalation CSF: 6.3 (mg/kg-day)"1)
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AAFs FOR CARBAZOLE

The oral CSF for carbazole of 2E-02 (mg/kg-day)'1 provided in HEAST (USEPA, 1997) is based on a
dietary study in mice. Due to the lack of chemical-specific information in both mice and humans, it is
assumed that absorption is complete (i.e., 100%) and is the same in humans and mice for drinking
water, diet, and soil ingestion exposures. Therefore, the AAF (oral-water), AAF (oral-diet), and the
AAF (oral-soil) are all (100%)/(100%) = 1.

A recommended default value (USEPA, 2000) for organics of 1% absorption from dermal exposures to
soil and sediment has been used. Thus the AAF (dermal-soil/sediment) is (1%)/(100%) = 0.01.

The AAF (dermal-water) is used when estimating the human risks posed by dermally contacting
surface water when wading, swimming, or bathing. The methodology for quantitating risks posed by
this exposure pathway uses a chemical-specific permeability constant that estimates the rate at which
the chemical passes into and through the skin from an aqueous solution. By definition, the dose
estimated by this procedure is an absorbed dose. Most dose-response criteria, however, are based on
administered doses. An adjustment is necessary to account for the absorption in the dose-response
study. In order to use consistent dose-response criteria across all exposure pathways, the AAF is
used to make an adjustment to the absorbed dermal dose, instead of adjusting the dose-response
criteria. Here, the AAF is defined as (100%)/(estimated absorption in the dose-response study). Thus,
the AAF (dermal-water) is (100%)/(100%) = 1.

Summary of AAFs Derived for Carbazole

Oral-Water 1
Oral-Diet 1
Oral-Soil 1
Dermal-Soil 0.01
Dermal-Water 1
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AAFs FOR CHLOROBENZENE

The oral RfD for chlorobenzene of 2.0E-02 mg/kg-day provided in IRIS (USEPA, 2000) is based on a
study in which dogs were orally given capsules containing chlorobenzene. Limited information is
available about the absorption of chlorobenzene. However, it is assumed that gastrointestinal
absorption for this compound is complete. Furthermore, it is assumed that absorption is the same in
animals and humans for gavage, drinking water, diet and soil or sediment ingestion exposures. Thus
the AAF (oral-water), the AAF (oral-diet), and the AAF (oral-soil) are all 1.

A recommended default value for organics of 1% absorption from dermal exposures to soil and
sediment (USEPA, 2000) has been used. Thus, the AAF (dermal-soil) is (1%/100%) = 0.01.

The AAF (dermal-water) is used when estimating the human risks posed by dermally contacting
surface water when wading or swimming. The methodology for quantitating risks posed by this
exposure pathway uses a chemical-specific permeability constant that estimates the rate at which the
chemical passes into and through the skin from an aqueous solution. By definition, the dose estimated
by this procedure is an absorbed dose. Most dose-response criteria, however, are based on
administered doses. An adjustment is necessary to account for the absorption in the dose-response
study. In order to use consistent dose-response criteria across all exposure pathways, the AAF is
used to make an adjustment to the absorbed dermal dose, instead of adjusting the dose-response
criteria. Here, the AAF is defined as (100%)/(estimated absorption in the dose-response study). For
chlorobenzene, the AAF (dermal-water) is 100%/100% = 1.

The inhalation RfD of 5.7E-03 mg/kg-day is based on a chronic inhalation reference concentration of
2.0E-02 mg/m3 provided in HEAST (USEPA, 1997) derived from a 120-day intermittent inhalation
study of rats. It is assumed that the absorption of inhaled chlorobenzene in humans in the
environment is the same as in the dose-response study. Thus the AAF (inhalation) is 1.

Summary of AAFs for Chlorobenzene

Oral-water 1
Oral-diet 1
Oral-soil 1
Dermal-soil 0.01
Dermal-water 1
Inhalation 1
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AAFs for CHLOROFORM

The oral CSF for chloroform (6.1E-03 (mg/kg-day)"1) is based on a drinking water study in rats. The
oral RfD (1E-02 mg/kg-day) is based on a feeding study in dogs with the chloroform in a toothpaste
matrix. Both values are provided in IRIS (USEPA, 2000). ATSDR (1988) and USEPA (1984) both
report that absorption of chloroform by the gastrointestinal tract is complete regardless of vehicle.
Thus, in both cases absorption in the dose-response studies is assumed to be 100%, and the derived
AAFs for oral and dermal exposure routes will be the same for evaluating both carcinogenic and
noncarcinogenic effects. Therefore, it is assumed that absorption is the same in animals and humans
for gavage, drinking water, diet, soil, and sediment ingestion exposures. Thus, the AAF (oral-water),
the AAF (oral-diet), and the AAF (oral-soil) are all 1.

ENSR has used a recommended default value for VOCs of 1% for dermal absorption from soil
(USEPA, 2000). Thus, the AAF (dermal-soil/sediment) is (1%)/(100%) = 0.01.

The AAF (dermal-water) is used when estimating the human risks posed by dermally contacting
surface water when wading or swimming. The methodology for quantitating risks posed by this
exposure pathway uses a chemical-specific permeability constant that estimates the rate at which the
chemical passes into and through the skin from an aqueous solution. By definition, the dose estimated
by this procedure is an absorbed dose. Most dose-response criteria, however, are based on
administered doses. An adjustment is necessary to account for the absorption in the dose-response
study. In order to use consistent dose-response criteria across all exposure pathways, the AAF is
used to make an adjustment to the absorbed dermal dose, instead of adjusting the dose-response
criteria. Here, the AAF is defined as (100%)/(estimated absorption in the dose-response study). For
chloroform, the AAF (dermal-water) is (100%)/(100%) = 1.

The inhalation CSF for chloroform (8.1 E-02 (mg/kg-day)"1) provided in IRIS (USEPA, 2000) is based
on a com oil gavage study in mice. The CSF is defined in units of metabolized dose. Thus, the
exposure dose of the risk assessment must be adjusted to a metabolized dose. In this case, the AAF
is defined as the fraction of an inhalation exposure dose that is metabolized by humans. Adjusting the
exposure dose by multiplying it by this AAF will yield an estimated human metabolized dose. This
estimate can be multiplied by the cancer slope factor to yield an estimate of cancer risk.

Experimental data show that humans inhaling chloroform absorb and metabolize it differently than do
rodents who receive it by gavage or by drinking water. First, although 100% absorption of chloroform
in humans upon inhalation is assumed by USEPA (USEPA, 2000), the uptake of chloroform from
inspired air in humans is less than 100%. Astrand and Gamberale (1978) measured the uptake of
several fat soluble gases in 45 humans and found that the uptake of the gas into the body approaches
zero as the alveolar concentration approaches the concentration in the inspired air. Morgan et al.
(1970) found a similar result. In their experiments, they gave humans a single breath of radiolabelled
chloroform, which was held for 20 seconds. Subjects were instructed to exhale twice before
measurements were taken. Absorption would be expected to be high in such an experiment because
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the blood chloroform and alveolar concentrations of chloroform were zero. Indeed, 5.5% of the dose
was exhaled immediately and 94.5% was taken up. After one hour, 10% of the dose had been
exhaled unchanged. Thus, the metabolized dose could have been no higher than 90% and was
probably substantially lower due to fat storage.

Retention and metabolism of inhaled chloroform would be expected to be lower in cases of continuous
or intermittent exposures, versus the single exposure as studied by Morgan et al. (1970). The net rate
of absorption will be reduced as the concentration of chloroform builds up in the blood. This was also
demonstrated with exposure of humans to methylene chloride at a constant concentration (Morgan
etal., 1970). The concentration in the expired air increased rapidly during the first hour and then
plateaued. Thus, after equilibrium had been attained, the rate of absorption was low.

Two studies are available that measured the amount of chloroform retained in the body after
continuous exposures. Davidson etal. (1982) reported the results of Lehmann and Hasegawa who
measured the retention of chloroform during anaesthetic exposures. The method of analysis was a
measurement of chloride in inspired and expired air. The average reported retention was 64% of the
administered dose at 20 minutes, which was reported to be an equilibrium value. Retention in this
case is a measure of metabolism and storage. Thus, using retention as a surrogate for metabolism will
overestimate metabolized dose.

Smith etal. (1973) presented similar data. They measured chloroform in arterial blood and venous
blood by a gas chromatographic method. Davidson etal. (1982) calculated from these data that
retention was 67%. The average of these two values (65.5%) can be taken as an estimate of the
retention of chloroform in humans who are inhaling it continuously or intermittently.

As noted above, human experimental data indicates that approximately 66% of an inhaled dose is
retained and therefore that a maximum of 66% of a continuously inhaled dose of chloroform is
metabolized. Thus, the AAF (inhalation) for potential carcinogenic effects is 0.66 and exposure doses
in risk assessments must be multiplied by 0.66 to convert the exposure dose into an appropriate
estimate of the metabolized dose.

The NCEA provides an inhalation RfD for chloroform of 8.6E-05 mg/kg-day, as reported by USEPA
Region 9 in its PRG tables (USEPA, 1999). Due to a lack of information on what the value is based
on, it is assumed that the AAF (inhalation) for noncarcinogenic effects is 1.

Summary of AAFs for Chloroform

Oral-Water
Oral-Diet
Oral-Soil
Dermal-Soil

1

1

1

0.01
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Dermal-Water 1
Inhalation 0.66 (carcinogenic effects)

1 (noncarcinogenic effects)
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AAFs FOR CIS-1,2-DICHLOROETHYLENE

The oral RfD for cis-1,2-dichloroethylene (1 .OE-02 mg/kg-day) is based on an oral gavage study in rats
as provided in HEAST (USEPA, 1997). Absorption in the dose-response study is assumed to be
100%. It is assumed that absorption is the same in animals and humans for gavage, drinking water,
diet, and soil or sediment ingestion exposures. Thus, the AAF (oral-water), the AAF (oral-diet), and the
AAF (oral soil) are all 1.

A recommended default value has been used for VOCs of 1 % for dermal absorption from soil (USEPA,
2000). Thus, the AAF (dermal-soil) is (1%/100%) = 0.01.

The AAF (dermal-water) is used when estimating the human risks posed by dermally contacting
surface water when wading or swimming. The methodology for quantitating risks posed by this
exposure pathway uses a chemical-specific permeability constant that estimates the rate at which the
chemical passes into and through the skin from an aqueous solution. By definition, the dose estimated
by this procedure is an absorbed dose. Most dose-response criteria, however, are based on
administered doses. An adjustment is necessary to account for the absorption in the dose-response
study. In order to use consistent dose-response criteria across all exposure pathways, the AAF is
used to make an adjustment to the absorbed dermal dose, instead of adjusting the dose-response
criteria. Here, the AAF is defined as (100%)/(estimated absorption in the dose-response study). For
cis-1,2-dichloroethylene, the AAF (dermal-water) is (100%)/(100%) = 1.

Summary of AAFs for cis-1,2-Dichloroethylene

Oral-Water 1
Oral-Diet 1
Oral-Soil 1
Dermal-Soil 0.01
Dermal-Water 1
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AAFs FOR COPPER

The oral RfD for copper (3.7E-02 mg/kg-day) is converted from a drinking water standard of 1.3 mg/L,
and is based on an oral study with copper sulfate in humans (USEPA, 1997). It is assumed that this
was a dietary study and that the absorption from diet is the same as the absorption from drinking
water. Thus, the AAF (oral-water) and the AAF (oral-diet) are both 1. It is also assumed that the
gastrointestinal absorption from diet and soil is the same. Thus, the AAF (oral-soil) is 1.

The USEPA (USEPA, 2000) recommended default value of 0.1% for dermal absorption of inorganics
was assumed for dermal absorption of copper. According to Weber et al. (1969) ingested copper salts
are 60% absorbed in humans from the diet. Thus, the AAF (dermal-soil) is 0.1%/60% = 0.002.

The AAF (dermal-water) is used when estimating the human risks posed by dermally contacting
surface water when wading or swimming. The methodology for quantitating risks posed by this
exposure pathway uses a chemical-specific permeability constant that estimates the rate at which the
chemical passes into and through the skin from an aqueous solution. By definition, the dose estimated
by this procedure is an absorbed dose. Most dose-response criteria, however, are based on
administered doses. An adjustment is necessary to account for the absorption in the dose-response
study. In order to use consistent dose-response criteria across all exposure pathways, the AAF is
used to make an adjustment to the absorbed dermal dose, instead of adjusting the dose-response
criteria. Here, the AAF is defined as (100%)/(estimated absorption in the dose-response study). For
copper, the AAF (dermal-water) is (100%)/(60%) = 1.67.

Summary of AAFs for Copper

Oral-water 1
Oral-diet 1
Oral-soil 1
Dermal-soil 0.002
Dermal-water 1.67
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AAFs FOR gamma-BHC/delta-BHC

The oral RfD for gamma-BHG of 3E-04 mg/kg-day provided in IRIS (USEPA, 2000) is based on a
dietary study in rats. The oral CSF of 1.3E+0 (mg/kg-day)"1 is based on a dietary study in mice. Due
to the lack of chemical-specific information in mice, rats and humans, it is assumed that absorption is
complete (i.e., 100%) and is the same in humans and mice and rats for drinking water, diet, and soil
ingestion exposures. Therefore, the AAF (oral-water), AAF (oral-diet), and the AAF (oral-soil) are all

A recommended default value (USEPA, 2000) for organics of 1% absorption from dermal exposures to
soil and sediment has been used. Thus the AAF (dermal-soil/sediment) is (1%)/(100%) = 0.01 .

The AAF (dermal-water) is used when estimating the human risks posed by dermally contacting
surface water when wading, swimming, or bathing. The methodology for quantitating risks posed by
this exposure pathway uses a chemical-specific permeability constant that estimates the rate at which
the chemical passes into and through the skin from an aqueous solution. By definition, the dose
estimated by this procedure is an absorbed dose. Most dose-response criteria, however, are based on
administered doses. An adjustment is necessary to account for the absorption in the dose-response
study. In order to use consistent dose-response criteria across all exposure pathways, the AAF is
used to make an adjustment to the absorbed dermal dose, instead of adjusting the dose-response
criteria. Here, the AAF is defined as (100%)/(estimated absorption in the dose-response study). Thus,
the AAF (dermal-water) is (1 00%)/(1 00%) = 1.

Summary of AAFs for gamma-BHC/delta-BHC

Oral-Water 1
Oral-Diet 1
Oral-Soil 1
Dermal-Soil 0.01
Dermal-Water 1
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AAFs FOR DIELDRIN

The oral RfD for dieldrin of 5E-05 mg/kg-day is based on a dietary study in rats. The oral CSF for
dieldrin of 1.6E+1 (mg/kg-day)"1 is based on a dietary study in mice. Both values are provided in IRIS
(USEPA, 2000). Due to the lack of chemical-specific information in mice, rats and humans, it is
assumed that absorption is complete (i.e., 100%) and is the same in humans and mice and rats for
drinking water, diet, and soil ingestion exposures. Therefore, the AAF (oral-water), AAF (oral-diet), and
the AAF (oral-soil) are all (100%)/(100%) = 1.

The AAF (dermal-water) is used when estimating the human risks posed by dermally contacting
surface water when wading, swimming, or bathing. The methodology for quantitating risks posed by
this exposure pathway uses a chemical-specific permeability constant that estimates the rate at which
the chemical passes into and through the skin from an aqueous solution. By definition, the dose
estimated by this procedure is an absorbed dose. Most dose-response criteria, however, are based on
administered doses. An adjustment is necessary to account for the absorption in the dose-response
study. In order to use consistent dose-response criteria across all exposure pathways, the AAF is
used to make an adjustment to the absorbed dermal dose, instead of adjusting the dose-response
criteria. Here, the AAF is defined as (100%)/(estimated absorption in the dose-response study). Thus,
the AAF (dermal-water) is (100%)/(100%) = 1.

The inhalation CSF for dieldrin of 1.6E+1 (mg/kg-day)"1 is based on the oral CSF. Due to the lack of
chemical-specific information, it is assumed that the AAF (inhalation) is 1.

Summary of AAFs for Dieldrin

Oral-Water 1
Oral-Diet 1
Oral-Soil 1
Dermal-Soil 0.01
Dermal-Water 1
Inhalation 1
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AAFs FOR ETHYLBENZENE

The oral RfD for ethylbenzene (0.1 mg/kg-day) is based on an olive oil gavage study in rats (USEPA,
2000). It has been reported that rabbits orally administered ethylbenzene excreted between 72% and
92% of the administered dose as metabolites in urine (Owen, 1990). A study in rats found 84%
recovery after a single oral dose (ATSDR, 1989). These studies represent minimum estimates of the
absorbed dose, so it was assumed that 100% of the gavage dose administered in the dose-response
study was absorbed. Furthermore, it was assumed that absorption is the same in animals and
humans for gavage, drinking water, diet, and soil or sediment ingestion exposures. Thus, the AAF
(oral-water), the AAF (oral-diet), and the AAF (oral-soil) are all 1.

A recommended default value for organics of 1% absorption from dermal exposures to soil and
sediment has been used (USEPA, 2000). Thus, the AAF (dermal-soil/sediment) is (1%/100%) = 0.01.

The AAF (dermal-water) is used when estimating the human risks posed by dermally contacting
surface water when wading or swimming. The methodology for quantitating risks posed by this
exposure pathway uses a chemical-specific permeability constant that estimates the rate at which the
chemical passes into and through the skin from an aqueous solution. By definition, the dose estimated
by this procedure is an absorbed dose. Most dose-response criteria, however, are based on
administered doses. An adjustment is necessary to account for the absorption in the dose-response
study. In order to use consistent dose-response criteria across all exposure pathways, the AAF is
used to make an adjustment to the absorbed dermal dose, instead of adjusting the dose-response
criteria. Here, the AAF is defined as (100%)/(estimated absorption in the dose-response study). For
ethylbenzene, the AAF (dermal-water) is 100%/100% = 1.

The inhalation RfC for ethylbenzene is 1.0 mg/m3 (IRIS) (USEPA, 2000), which is equivalent to 0.29
mg/kg-day assuming a 70 kg person breathes 20 m3/day. This RfC is based upon an inhalation assay
in rats and rabbits in which developmental toxicity was studied. Limited absorption information for
human volunteers exposed by inhalation suggests that, on average, 64% of an inhaled dose is
absorbed (USEPA, 1987). A study in rats suggests approximately 44% of a dose is absorbed
(USEPA, 1987). However, due to serious limitations in both of these studies, it is assumed that
absorption in humans, rats, and rabbits is similar. Therefore, the AAF (inhalation) is 1.

Summary of AAFs for Ethylbenzene

Oral-water
Oral-diet
Oral-soil
Dermal-soil
Dermal-water
Inhalation

1

1

1

0.01
1
1
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AAFs FOR HEPTACHLOR

The oral RfD for heptachlor of 5E-04 mg/kg-day provided in IRIS (USEPA, 2000) is based on a dietary
study in rats. The oral CSF of 4.5 (mg/kg-day)'1 provided in IRIS (USEPA, 2000) is based on a dietary
study in mice. Due to the lack of chemical-specific information in mice, rats and humans, it is assumed
that absorption is complete (i.e., 100%) and is the same in humans and mice and rats for drinking
water, diet, and soil ingestion exposures. Therefore, the AAF (oral-water), AAF (oral-diet), and the
AAF (oral-soil) are all (100%)/(100%) = 1.

A recommended default value (USEPA, 2000) for organics of 1% absorption from dermal exposures to
soil and sediment has been used. Thus the AAF (dermal-soil/sediment) is (1%)/(100%) = 0.01.

The AAF (dermal-water) is used when estimating the human risks posed by dermally contacting
surface water when wading, swimming, or bathing. The methodology for quantitating risks posed by
this exposure pathway uses a chemical-specific permeability constant that estimates the rate at which
the chemical passes into and through the skin from an aqueous solution. By definition, the dose
estimated by this procedure is an absorbed dose. Most dose-response criteria, however, are based on
administered doses. An adjustment is necessary to account for the absorption in the dose-response
study. In order to use consistent dose-response criteria across all exposure pathways, the AAF is
used to make an adjustment to the absorbed dermal dose, instead of adjusting the dose-response
criteria. Here, the AAF is defined as (100%)/(estimated absorption in the dose-response study). Thus,
the AAF (dermal-water) is (100%)/(100%) = 1.

The inhalation CSF of 4.5 (mg/kg-day)'1 provided in IRIS (USEPA, 2000) is based on the oral CSF
mouse dietary study. Due to the lack of chemical-specific information, it is assumed that the AAF
(inhalation) is 1.

Summary of AAFs for Heptachlor

Oral-Water 1
Oral-Diet 1
Oral-Soil 1
Dermal-Soil 0.01
Dermal-Water 1
Inhalation 1
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AAFs FOR HEPTACHLOR EPOXIDE

The oral RfD for heptachlor epoxide of 1 .3E-05 mg/kg-day provided in IRIS (USEPA, 2000) is based
on a dietary study in dogs. The oral CSF of 9.1 (mg/kg-day)"1 provided in IRIS (USEPA, 2000) is
based on a dietary study in mice. Due to the lack of chemical-specific information in mice, dogs and
humans, it is assumed that absorption is complete (i.e., 100%) and is the same in humans and mice
and dogs for drinking water, diet, and soil ingestion exposures. Therefore, the AAF (oral-water), AAF
(oral-diet), and the AAF (oral-soil) are all (100%)/(100%) = 1 .

A recommended default value (USEPA, 2000) for organics of 1% absorption from dermal exposures to
soil and sediment has been used. Thus the AAF (dermal-soil/sediment) is (1%)/(100%) = 0.01 .

The AAF (dermal-water) is used when estimating the human risks posed by dermally contacting
surface water when wading, swimming, or bathing. The methodology for quantitating risks posed by
this exposure pathway uses a chemical-specific permeability constant that estimates the rate at which
the chemical passes into and through the skin from an aqueous solution. By definition, the dose
estimated by this procedure is an absorbed dose. Most dose-response criteria, however, are based on
administered doses. An adjustment is necessary to account for the absorption in the dose-response
study. In order to use consistent dose-response criteria across all exposure pathways, the AAF is
used to make an adjustment to the absorbed dermal dose, instead of adjusting the dose-response
criteria. Here, the AAF is defined as (100%)/(esti mated absorption in the dose-response study). Thus,
the AAF (dermal-water) is (100%)/(100%) = 1 .

The inhalation CSF of 9.1 (mg/kg-day)"1 provided in IRIS (USEPA, 2000) is based on the oral CSF
mouse dietary study. Due to the lack of chemical-specific information, it is assumed that the AAF
(inhalation) is 1 .

Summary of AAFs for Heptachlor

Oral-Water 1
Oral-Diet 1
Oral-Soil 1
Dermal-Soil 0.01
Dermal-Water 1
Inhalation 1
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AAFs FOR MOLYBDENUM

The oral RfD for molybdenum of 5E-03 mg/kg-day provided in IRIS (USEPA, 2000) is based on a 6-
year to lifetime human dietary study, although effects of human ingestion of molybdenum in drinking
water have also been studied. It is assumed that absorption of molybdenum is complete and does not
differ significantly between drinking water, diet, and soil consumption. Therefore, the AAF (oral-water),
AAF (oral-diet), and AAF (oral-soil) are all 1.

A recommended default value (USEPA, 2000) for inorganics of 0.1% absorption from dermal
exposures to soil and sediment has been used. Thus the AAF (dermal-soil) is 0.1%/100% = 0.001.

The AAF (dermal-water) is used when estimating the human risks posed by dermally contacting
surface water when wading, swimming, or bathing. The methodology for quantitating risks posed by
this exposure pathway uses a chemical-specific permeability constant that estimates the rate at which
the chemical passes into and through the skin from an aqueous solution. By definition, the dose
estimated by this procedure is an absorbed dose. Most dose-response criteria, however, are based on
administered doses. An adjustment is necessary to account for the absorption in the dose-response
study. In order to use consistent dose-response criteria across all exposure pathways, the AAF is
used to make an adjustment to the absorbed dermal dose, instead of adjusting the dose-response
criteria. Here, the AAF is defined as (100%)/(estimated absorption in the dose-response study). Thus,
the AAF (dermal-water) is (100%)/(100%) = 1.

Summary of AAFs for Molybdenum

Oral-Water 1
Oral-Diet 1
Oral-Soil 1
Dermal-Soil 0.001
Dermal-Water 1
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AAFs FOR NICKEL

These AAFs are appropriate for use with the following dose-response values for nickel:

• The oral Reference Dose (RfD) for soluble nickel salts, which is 2E-02 mg/kg-day (USEPA, 2000)

• The inhalation cancer slope factor (CSF) for nickel refinery dust, which is 8.4E-01 (mg/kg-day)-1

(USEPA, 2000)

Absorption in the Dose-Response Study

The USEPA oral dose-response value for the noncarcinogenic effects of nickel (2E-02 mg/kg-day) is
based on a dietary study of nickel sulfate in rats. The RfD is to be used with both subchronic and
chronic exposures. The RfD is based on administered dose units. Unfortunately, no detailed studies
exist that measure the absorption of nickel from dietary components in the rat or any other laboratory
animal. The absorption data for nickel in laboratory animals are limited to absorption from drinking
water. Data do exist for absorption of nickel in humans from both drinking water and the diet.
Comparison of the absorption of nickel from drinking water between laboratory animals and humans
reveals that percent absorption is very similar for both, and that virtually all of the absorbed nickel is
rapidly eliminated in the urine (USEPA, 1993). Therefore, for the purposes of developing AAFs for
nickel, it will be assumed that the percent absorption of nickel from the diet is the same for humans
and laboratory animals, and that urinary excretion is an accurate measurement of the amount
absorbed. The absorption of nickel in the diet is discussed below.

Absorption from Diet

USEPA (1993) evaluated three studies where nickel was ingested by humans in food, using a
pharmacokinetic model based on rate of urinary excretion (Horak and Sunderman, 1983; McNeeley et
al., 1972; Sunderman et al., 1989). Estimated bioavailability of nickel in food ranged from 1 .0 to 1 .8%.
Two additional studies show similar results. Tedeschi and Sunderman (1957) and Nomoto and
Sunderman (1970) indicate that human absorption of nickel from diet is 1-2%.

The average of this range (1.5%) is pooled with the USEPA (1993) estimates of 1.0, 1.2, and 1.8, to
derive a mean of 1 .3%, which is used here as an estimate of absorption of nickel from the diet for both
humans and rats.

AAF (Oral-Water)

The AAF (oral-water) is defined as: (absorption of nickel in humans from ingested water) / (absorption
of nickel in rats from diet).

In 1993, USEPA performed a case study to determine if there was adequate evidence to support the
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derivation of a relative bioavai lability factor for nickel in food and drinking water that could be used for
assessing risks to the general population (USEPA, 1993). Eleven key studies on bioavailability of
nickel ingested by humans as well as 8 studies on bioavailability of nickel administered to animals
were evaluated using a pharmacokinetic model based on rate of urinary excretion. The conclusion of
the case study was that, for non-fasting scenarios, there was no difference between the bioavailability
of nickel ingested in water or in food (USEPA, 1993; Ruoff et al., 1994). Total diet, rather than the
actual medium of exposure, appears to be more of a determining factor for the uptake of nickel from
the Gl tract. Therefore, for typical (non-fasting) human exposure scenarios, the bioavailability of nickel
ingested in water is approximately equal to the bioavailability of nickel ingested in food. Therefore, the
AAF (oral-water) is 1 .

AAF (Oral-Diet)

The AAF (oral-diet) is defined as: (absorption in humans from ingested diet) / (absorption in rats from
ingested diets). The AAF (oral-diet) of 1 .0 is derived below.

Absorption in humans and rodents is assumed to be similar. USEPA (1993) evaluated three studies
where nickel was ingested by humans in food, using a pharmacokinetic model based on rate of urinary
excretion. Estimated bioavailability of nickel in food ranged from 1 .0 to 1 .8%.

Two additional studies show similar results. Tedeschi and Sunderman (1957) and Nomoto and
Sunderman (1970) indicate that human absorption of nickel from diet is 1-2%. The average of this
range (1.5%) is pooled with the USEPA (1993) estimates of 1.0, 1.2, and 1.8 to derive a mean
estimate of 1 .3%, which is used here as an estimate of the fractional absorption of nickel from diet.
Thus, the AAF (oral-diet) is (1 .3%)/(1 .3%) = 1 .

AAF (Oral-Soil)

The AAF (oral-soil) is defined as: (absorption in humans from ingested soil) / (absorption in rats from
diet). It is likely that nickel absorption from ingested soil of some types would be less than its
absorption from dietary components. However, no studies could be located in the scientific literature to
test this hypothesis.

Griffin et al. (1991) have studied the absorption of radiolabelled NiCb present in an aqueous slurry
with sand or clay soils. Crl:CD BR rats (4/sex/dose) were administered nickel by iv (2.1 mg/kg), oral
gavage of an aqueous solution (2.1 or 21 mg/kg), or oral gavage of an aqueous sandy-loam or clay-
loam slurry (2.1 or 21 mg/kg). The nickel containing soils were prepared by mixing a soil sample with
an aqueous solution of ^NiCb, allowing the soil to dry, and then resuspending the soil in an aqueous
slurry. Blood was collected at intervals up to 48 hours post-dosing and analyzed for "(Mi by liquid
scintillation counting. Absorption of nickel was measured based on the area under the blood
concentration vs. time curve (AUC), using either the iv group or the aqueous oral gavage group AUC
as the comparative standard.
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Two points must be considered before evaluating the data in this experiment. First, the concentration
of nickel in soil that would support an 2.1 mg/kg-day dose in a 15 kg child assumed to exhibit pica
behavior, i.e., ingest 10 g soil/day, would be 3,150 ppm. Likewise, a 21 mg/kg dose is equivalent to
exposure to soils that are 31,500 ppm nickel. Because these concentrations span the upper end of the
range of concentrations that could be encountered at USS Sites/Facilities, the results for both doses
will be considered in the development of the AAF. Second, the method of preparation of nickel-
containing soils is unlikely to mimic the physical state of nickel in weathered soils, where it would be
expected to be present in complex mineralogical forms. However, since this is the only study available
that evaluates nickel absorption from soils, it must be considered.

The results of the study are presented in Table 1. The average per cent absolute absorption for the
sand-based soil was 2.95% and was 1.45% for the clay-based soil. The mean absorption for the four
groups was 2.2% +/- 0.9%.

Table 1. Data from Griffin et al. (1991) for Nickel

TEST
GROUP

1

2

3

4

5

6

7

ROUTE OF
EXPOSURE

IV

Oral/Water
Oral/Water

Oral/Sand
Oral/Sand

Oral/Clay
Oral/Clay

DOSE
(mg/kg)

2.1

2.1

21

2.1

21

2.1

21

ABSOLUTE
ABSORPTION*

100

4.45
5.2

2.8

3.1

1.1

1.8

RELATIVE
ABSORPTION**

-

100

100

65.1
61.1

26.6
40.4

* Absolute absorption is relative to iv dose group data.
** Relative absorption is relative to aqueous oral gavage dose group data at the same dose.

The AAF (oral-soil) is defined as the ratio of the absorption from soil to the absorption from diet. The
absorption from soil (2.2% +/- 0.9%) is not significantly different from the estimate of the absorption
from diet described above (1.3% +/- 0.4%). Thus, gastrointestinal absorption of nickel from soil in rats
is the same as the absorption in rats from dietary components. Assuming that absorption of nickel is
similar in humans and rodents, the estimate of the AAF (oral-soil) is 1.0.

AAF (Dermal-Soil)

The AAF (dermal-soil) is defined as: (absorption in humans from dermal contact with soil) / (absorption
in rats from diet). A recommended default value for inorganics of 0.1 percent for the dermal absorption
of nickel from soil (USEPA, 2000) has been used. Assuming that the gastrointestinal absorption of
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nickel from the dietary study is as estimated by USEPA (1993), Tedeschi and Sunderman (1957), and
Nomoto and Sunderman (1 970) (e.g., 1 .3%), an AAF (dermal-soil) of 0.1 %/1 .3% = 0.08 is calculated.

AAF (Dermal-Water)

The AAF (dermal-water) is used when estimating the human risks posed by dermally contacting
surface water when wading or swimming or potable water when bathing. The methodology for
quantitating risks posed by these exposure pathways uses a chemical-specific permeability constant
that estimates the rate at which the chemical passes into and through the skin from an aqueous
solution. By definition, the dose estimated by this procedure is an absorbed dose. The dose-response
value for nickel, however, is based on administered dose. The AAF is used to make an adjustment of
the exposure dose by this pathway. Thus, the AAF (dermal-water) is defined as: (100%) / (absorption
in rats from ingestion of nickel in diet).

This AAF is derived using the estimate of absorption from diet from Sunderman et al. (1989), Tedeschi
and Sunderman (1957) and Nomoto and Sunderman (1970) (1.3%). As above, the gastrointestinal
absorption in rats from diet is assumed to be the same as the gastrointestinal absorption in humans
from diet. Accordingly, the AAF (dermal-water) is:

AAF (Dermal-Water) = (1 00%) / (1 .3%) = 77.

Summary of AAFs for Nickel

Oral-Water 1
Oral-Diet 1
Oral-Soil 1
Dermal-Water 77
Dermal-Soil 0.08

References

Foulkes, E.G. and S. Blanck. 1984. The Selective Action of Nickel on Tubule Function in Rabbit
Kidneys. Toxicology 33:245-249 (cited in EPA 1986a).

Griffin, S., R. Rubenstein, S. Irene, C. DeRosa and H. Choudhury. 1991. Bioavailability in Rats of
Metals Adsorbed to Soils. USEPA, Washington, D.C. Hazleton Laboratories America, Inc.

Horak, E. and F.W. Sunderman, Jr. 1973. Fecal nickel excretion by healthy adults. Clin. Chem. 19:
42-430.

McNeeley, M.D. M.W. Nechay, and F.W. Sunderman, Jr. 1972. Measurements of nickel in serum and
urine as indices of environmental exposure to nickel. Clin. Chem. 18: 992-995.

December 29, 2000
J:\lnd_Service\Proiect Files\Solutia-6105\Sauget-6105-002\Report Rev 0 Rnal\AppendixAAF.doc Revision 0



Sauget Area 1
HHRA-EE/CA and RI/FS wuij.-tmu)JMm

Nomoto, S. and F.W. Sunderman, Jr. 1970. Atomic Absorption Spectrometry of Nickel in Serum,
Urine and Other Biological Materials. Clin. Chem. 16:477.

Ruoff, W.L, G.L Diamond, and S.F. Velazquez. 1994. Relative Bioavailability of Inorganics: A Case
Study of Nickel. Poster at the USEPA Conference on the Temporal Aspects in Risk
Assessment for Noncancer Endpoints. April.

Sunderman, F.W., S.M. Hopfer, K.R. Sweeney, A.M. Marcus, B.M. Most and J. Creason. 1989. Nickel
Absorption and Kinetics in Human Volunteers. P.S.E.B.M. (191 ):5-11.

Tedeschi, R.E. and F.W. Sunderman. 1957. Nickel Poisoning. V. The Metabolism of Nickel Under
Normal Conditions and After Exposure to Nickel Carbonyl. Arch. Ind. Health. (16):486-8.

USEPA. 1993. Relative Bioavailability of Inorganics: A Case Study of Nickel. Prepared by Syracuse
Research Corporation for Environmental Criteria and Assessment Office. USEPA. Cincinnati,
OH. Contract No. 68-CO-0003. September.

USEPA. 2000. Region 4 Human Health Risk Assessment Bulletins - - Supplement to RAGS. USEPA
Region 4. Atlanta, GA. Update 05/30/00.
[URL: http://www.epa.gov/region4/waste/oftecser/healthbul.htm]

USEPA. 2000. Integrated Risk Information System (IRIS). [URL: http://www.epa.gov/ngispgm3/iris/]

O fi7
^ December 29,2000

J:\lndI_Seivice\Project Rles\Solii1ia-6105\Saugel-6105-002\Report Rev 0 RnaI\AppendixAAF.doc Revision 0



Sauget Area 1
HHRA-EE/CA and RI/FS

AAFs FOR NFTROBENZENE

The oral RfD for nitrobenzene of 5E-04 mg/kg-day provided in IRIS (USEPA, 2000) is based on an
inhalation study in rats and mice. In the conversion to the oral RfD, USEPA assumed 80% of an
inhaled dose was absorbed, thus the oral RfD represents an absorbed dose (i.e., 100% absorption).
Due to the lack of chemical-specific information, it is assumed that absorption is complete in humans
upon exposure to nitrobenzene in water, soil, and the diet. Therefore, the AAF (oral-water), AAF (oral-
diet), AAF (oral-soil) are all 1.

A recommended default value (USEPA, 2000) for organics of 1% absorption from dermal exposures to
soil and sediment has been used. Thus the AAF (dermal-soil/sediment) is (1%)/(100%) = 0.01.

The AAF (dermal-water) is used when estimating the human risks posed by dermally contacting
surface water when wading, swimming, or bathing. The methodology for quantitating risks posed by
this exposure pathway uses a chemical-specific permeability constant that estimates the rate at which
the chemical passes into and through the skin from an aqueous solution. By definition, the dose
estimated by this procedure is an absorbed dose. Most dose-response criteria, however, are based on
administered doses. An adjustment is necessary to account for the absorption in the dose-response
study. In order to use consistent dose-response criteria across all exposure pathways, the AAF is
used to make an adjustment to the absorbed dermal dose, instead of adjusting the dose-response
criteria. Here, the AAF is defined as (100%)/(estimated absorption in the dose-response study). Thus,
the AAF (dermal-water) is (100%)/(100%) = 1.

The inhalation RfC provided in HEAST (USEPA, 1997) for nitrobenzene of 2E-03 mg/m3 corresponds
to an inhalation RfD of 5.7E-04 mg/kg-day. It is based on an inhalation study in mice and rats. Due to
the lack of chemical-specific information, it is assumed that the AAF (inhalation) is 1.

Summary of AAFs for Nitrobenzene

Oral-Water 1
Oral-Diet 1
Oral-Soil 1
Dermal-Soil 0.01
Dermal-Water 1
Inhalation 1
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AAFs FOR PENTACHLOROPHENOL

The oral RfD for pentachlorophenol (PCP) (3E-02 mg/kg-day) is provided in IRIS (USEPA, 2000) and
is based upon a dietary study in rats. The oral CSF, also provided in IRIS, is 1.2E-01 (mg/kg-day)"1

and is based on a dietary study in mice. Limited studies of absorption have been carried out in several
species including humans, rats, and monkeys. Rats and monkeys were given single oral doses in corn
oil of 10 mg [14C] PCP/kg and rats were also dosed with 100 mg/kg (Braun and Sauerhoff, 1976; Braun
et al., 1977). Absorption was extensive in both species with greater than 90% recovery of the dose in
urine, feces, expired air, and tissues. Kinetic analyses were also performed. Essentially complete
absorption by rats dosed with PCP or sodium pentachlorophenate in water or food has also been
reported (Meerman et al., 1983). Studies in humans indicate ready absorption following oral
administration. Based upon these results, it is assumed that absorption in the dose-response study
was 100%. Furthermore, it is assumed that absorption is the same in animals and humans for gavage,
drinking water, diet, and soil or sediment ingestion exposures. Thus, the AAF (oral-water), the AAF
(oral-diet), and the AAF (oral-soil) are all 1.

An assumed default value of 1% absorption for dermal exposures to volatile organics in soil and
sediment (USEPA, 2000) has been used here. Thus, the AAF (dermal-soil) is (1%/100%)=0.01.

The AAF (dermal-water) is used when estimating the human risks posed by dermally contacting
surface water when wading or swimming. The methodology for quantitating risks posed by this
exposure pathway uses a chemical-specific permeability constant that estimates the rate at which the
chemical passes into and through the skin from an aqueous solution. By definition, the dose estimated
by this procedure is an absorbed dose. Most dose-response criteria, however, are based on
administered doses. An adjustment is necessary to account for the absorption in the dose-response
study. In order to use consistent dose-response criteria across all exposure pathways, the AAF is
used to make an adjustment to the absorbed dermal dose, instead of adjusting the dose-response
criteria. Here, the AAF is defined as (100%)/(estimated absorption in the dose-response study). For
PCP, the AAF (dermal-water) is 100%/100% = 1.

Summary of AAFs for Pentachlorophenol

Oral-water 1
Oral-diet 1
Oral-soil 1
Dermal-soil 0.01
Dermal-water 1
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AAFs FOR PHENOL

The oral RfD for phenol (6E-01 mg/kg-day) provided in IRIS (USEPA, 2000) is based on a drinking
water gavage study in rats. Studies of absorption have been carried out in humans and other species.
Phenol is absorbed readily by the oral route in humans (Capel et al., 1972) and in a variety of other
mammalian species (ATSDR, 1989). Capel et al. (1972) reported values for urinary recovery of orally
administered phenol in humans. Three subjects received a single oral dose of 0.01 mg/kg [14C]phenol.
Mean 24-hour urinary recovery of 14C was 85-90% of the administered dose. In this same study,
urinary recovery of orally administered [14C]phenol was determined in 18 other mammalian species.
Mean 24-hour recoveries of 14C ranged from 95% in the rat to 31% in the squirrel monkey.

Absorption of phenol from the small intestine has been studied in the rat, and appears to be quite rapid
in this species. Humphrey et al. (1980) administered -40 mg/kg [14C]phenol directly into the in situ
isolated small intestine of the rat. Absorption kinetics were described as first-order; the apparent
absorption half-time was 5.5 + 0.05 minutes. In addition, Kao et al. (1979) injected solutions of
[14C]phenol into the intact small intestine of anesthetized rats. Two-hour urinary recoveries of 14C were
77.9 + 5.8% after a 25 mg/kg dose.

Based upon these results, it is assumed that absorption in the dose-response study was 100%.
Furthermore, it is assumed that absorption is the same in animals and humans for gavage, drinking
water, diet, and soil or sediment ingestion exposures. Thus, the AAF (oral-water), the AAF (oral-diet),
and the AAF (oral-soil) are all 1.

Evidence of dermal absorption of phenol by humans has been reported (ATSDR, 1989). For instance,
Pietrowski (1971) performed whole body skin exposures in human subjects. The subjects were
exposed to phenol vapor at concentrations of 5, 10, and 25 mg/m3 for 6 hours. It was concluded that
percutaneous absorption is significant compared to inhalation when humans are exposed to phenol
vapor.

Others have measured the absorption of pure phenol or phenol solution through skin (ATSDR, 1989).
For instance, Baranowska-Dutkiewicz (1981) measured percutaneous absorption of phenol applied in
solution (2.5, 5.0, or 10.0 g/L) directly to the forearm of volunteers. Approximately 13% of the applied
dose was absorbed in 30 minutes. Such studies do not, however, yield information concerning the
degree of dermal absorption of phenol that is adsorbed onto soil or sediment. Because phenol is
volatile, much loss to the atmosphere would be expected during skin contact with phenol contaminated
soil. Thus, a recommended default value (USEPA, 2000) for organics of 1% absorption from dermal
exposures to soil and sediment has been used. Thus the AAF (dermal-soil/sediment) is (1%)/(100%) =
0.01.

The AAF (dermal-water) is used when estimating the human risks posed by dermally contacting
surface water when wading or swimming. The methodology for quantitating risks posed by this
exposure pathway uses a constituent-specific permeability constant that estimates the rate at which
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the constituent passes into and through the skin from an aqueous solution. By definition, the dose
estimated by this procedure is an absorbed dose. Most dose-response criteria, however, are based on
administered doses. An adjustment is necessary to account for the absorption in the dose-response
study. In order to use consistent dose-response criteria across all exposure pathways, the AAF is
used to make an adjustment to the absorbed dermal dose, instead of adjusting the dose-response
criteria. Here, the AAF is defined as (100%)/(estimated absorption in the dose-response study). For
phenol, the AAF (dermal-water) is 100%/100% = 1.

Summary of AAFs for Phenol

Oral-water 1
Oral-diet 1
Oral-soil 1
Dermal-soil 0.01
Dermal-water 1
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AAFs FOR POLYCYCLIC AROMATIC HYDROCARBONS (PAH)

The majority of the information presented below was derived from a paper entitled Absorption
Adjustment Factor (AAF) Distributions for Polycvclic Aromatic Hydrocarbons (PAHs) (Magee et al.,
1996). This paper is provided as an attachment to this section.

These AAFs are appropriate for use with the following dose-response values for PAH:

• The oral cancer slope factor (CSF) for benzo(a)pyrene (BAP) of 7.3 (mg/kg-day)'1 (USEPA, 2000)
and the adjusted CSF for the remaining potentially carcinogenic PAH (cPAH) using the following
relative potency factors (USEPA, 1993):

PAH

Benzo(a)pyrene

Benzo(a)anthracene

Benzo(b)fluoranthene
Benzo(k)fluoranthene
Chrysene

Dibenzo(a,h)anthracene

lndeno(1 ,2,3-cd)pyrene

Relative Potency Factor

1
0.1

0.1

0.01

0.001

1
0.1

• The inhalation CSF for BAP of 3.1 (mg/kg-day)'1 (USEPA, 1999) and the adjusted CSF for the
remaining potentially carcinogenic PAH using the relative potency factors listed above.

• The oral reference doses (RfDs) available from USEPA (2000) for the noncarcinogenic PAHs
(ncPAHs): acenaphthene (0.06 mg/kg-day), anthracene (0.3 mg/kg-day), fluoranthene (0.04
mg/kg-day), fluorene (0.04 mg/kg-day), naphthalene (0.02 mg/kg-day) and pyrene (0.03 mg/kg-
day).

• The inhalation reference concentration (RfC) available from USEPA (2000) for naphthalene of 3E-
3 mg/m3, which is equivalent to an RFD of 9E-04 mg/kg-day.

Absorption in the Dose-Response Studies

In the studies used to develop the CSF for BAP, BAP was administered in the diet. Com oil gavage
was used to administer doses in the RfD studies. The Magee et al. (1996) paper summarizes studies
on the gastrointestinal absorption of PAHs, and develops a point estimate for gastrointestinal
absorption in the dose-response studies of 92%, which is the average of 13 data points from six
studies.

Oral-Soil AAF

O-74
J:\lndl_Service\Pro)ect Ftos\Solutia-6105\Sauget-6l05-002\Report Rev 0 Final\AppendixAAF.doc

December 29. 2000
Revision 0



Sauget Area 1
HHRA-EE/CA and Rl/FS ffi&iSUuim

cPAHs. An oral-soil AAF of 0.29 is used for cPAHs. This value is based on a review of six available
studies of PAHs performed in vivo, as summarized in Magee et al. (1996). Three studies that
evaluated gastrointestinal (oral) absorption of PAHs from a soil matrix (Goon et al., 1991 ; Rozett at al.,
1 996; and Weyand et al., 1 996) were deemed appropriate for use for developing an oral-soil AAF. The
Rozett et al. (1996) study evaluated the bioavailability of pyrene from aged soil from manufactured gas
plant residue (coal tar). The oral AAFs based on this study range from 0.07 to 0.76, with an average of
0.26. Weyand et al. (1996) also evaluated the oral bioavailability of pyrene from manufactured gas
plant residue. The oral AAFs based on this study range from 0.1 1 to 0.36, with an average of 0.23.
The last study, Goon et al. (1991) evaluated the bioavailability of BAP adsorbed to "aged" soil (clay-
based and sand-based soils). These aged soils were treated with BAP and allowed to age 1 to 30
days, and 6 months to 1 year. The oral AAF for clay-based soil is 0.37 and that for sand-based soils is
0.57. A probabilistic (Monte Carlo) analysis, using 12 estimates of the AAF from all three studies,
results in a 50th percentile oral-soil AAF of 0.27, with an upper 90th percentile value of 0.57. The
Magee et al. (1996) paper recommends the use of a point-estimate oral-soil AAF of 0.29, which is the
arithmetic mean of the point estimates used to develop the distribution.

ncPAHs. Magee et al. (1996) states that the oral absorption of cPAH and ncPAH is similar, therefore,
it is appropriate to use the value derived above, 0.29, for the risk evaluation for ncPAHs.

Dermal-Soil AAF

cPAHs. A dermal-soil AAF of 0.02 is used for cPAHs. This value is based on the data from two
studies (Yang et al., 1989; Wester et al., 1990). Yang et al. (1989) evaluated the percutaneous
absorption of BAP from petroleum crude-fortified soils in vivo in rats and in vitro using excised rat skin.
Estimates of absorption were made at 24, 48, 72 and 96 hours. In vivo absorption ranged from 1 .1%
to 9.2%, and in vitro absorption ranged from 1.5% to 8.4%. Wester et al. (1990) evaluated the
percutaneous absorption of BAP added to soil (unaged) in vivo in Rhesus monkeys and in vitro using
human cadaver skin, both for 24-hour exposures. Absorption in monkey skin ranged from 10.8% to
18.0% with an average of 13.2%. Absorption in human skin ranged from 0.31% to 3.01% and
averaged 1 .45%. Because the 24+ hour exposures are not directly relevant to human health risk
assessment the data points were adjusted to reflect a 12-hour exposure period assuming absorption is
linear between 0 and 24 hours. A probabilistic (Monte Carlo) analysis, using the in vivo and in vitro 24-
hour data points (four), adjusted for a 12-hour exposure, from both studies, results in a 50th percentile
dermal-soil AAF of 0.02, and an upper 90th percentile value of 0.06. The Magee et al. (1996) paper
recommends the use of a point-estimate dermal-soil AAF of 0.02, which is the arithmetic mean of the
point estimates used to develop the distribution. It should be noted that one of the authors of the
Wester et al. (1990) study, and a well recognized expert in dermatotoxicology, Dr. Howard I. Maibach,
M.D., believes that human skin in vitro is a better model of human exposures than any in vivo animal
model. If the human skin data were used alone, an AAF of 0.01 5 would result.

ncPAHs. Dermal absorption data for ncPAHs are summarized by Magee et al. (1996). Although the
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dermal absorption efficiency of ncPAHs varies from 1x to 100x that of BAP, these data are from
studies of ncPAHs applied in solution, not in a soil matrix. The authors have applied a uniform
distribution for a standard USEPA default uncertainty factor of 10 that ranges from 1 to 10, to the
distribution of dermal-soil AAF for cPAHs. A probabilistic (Monte Carlo) analysis results in a 50th

percentile dermal-soil AAF of 0.09, and an upper 90th percentile value of 0.36. The Magee et al.
(1996) paper recommends a point estimate value of 0.1 for the dermal-soil AAF for ncPAHs.

Oral-Water AAF

The oral-water AAF for ingestion of PAHs in water is derived from the study of Kawamura et al. (1 988).
Kawamura and co-workers studied the effects of various foods on the absorption of BAP in rats. The
absorption ratio was defined as the ratio of the blood levels of BAP and its metabolites at 25 hours
after oral dosing compared to the blood levels following an intravenous injection of the BAP. The
"absorption ratio" in this study is an example of a relative bioavailability estimate, not a measure of
absolute absorption, therefore, these values cannot be compared to the absorption information based
on fecal excretion data presented in the Magee et al. (1996) paper. The absorption ratio for a
suspension of BAP in water was found to be 25.7% in the Kawamura study. The absorption efficiency
observed with solid foods such as cellulose, lignin, bread, rice flake, starch, potato flake, spinach, dried
bonito, ovalbumin and soybean oil were observed to be very similar, varying from 20% to 29%, with a
mean of 24.3%. The differences in absorption between the foodstuffs and water is not statistically
different. BAP was also administered in two oil preparations in this experiment: triolein and soybean
oil. The absorption ratios of 50.5% and 39.4%, respectively, were determined to be significantly
different from the absorption ratios for the water and foodstuff preparations. The average of these two
values is 45%. However, none of the studies reviewed in Magee et al. (1996) observed a difference
between absolute absorption of BAP in food and oils (com, peanut, and olive).

cPAHs. The oral CSF for BAP is derived from rodent feeding studies. Because of the similarity in
absorption of BAP from water and food in the Kawamura study, an oral-water AAF of 1.0 is
recommended for use in the risk assessment for cPAHs.

ncPAHs. The RfD dose-response studies are all based on corn oil gavage administration. The
Kawamura study demonstrates that absorption in oils is greater than absorption in food, and the
following AAF can be calculated from this study: 25.7% / 45% = 0.6. However, because this is the
only study of several reviewed that observed a difference in absorption between foodstuffs and oils, it
will be assumed here that absorption is the same from water, oils and foodstuffs. Therefore, an oral-
water AAF of 1 .0 is recommended for use in the risk assessment for ncPAHs.

Oral-Diet AAF

The oral CSF and RfDs for PAHs are based on dietary and corn oil gavage studies in mice and rats.
Hecht and coworkers (Hecht et al., 1979) fed BAP to both humans and rats and measured the
unchanged BAP in the feces to obtain an estimate of the amount of the chemical absorbed. Because
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unchanged BAP in the feces can be due to absorbed material that is excreted unchanged in the bile,
these studies reveal the minimum amount of BAP that was absorbed. It is known, however, that BAP
is extensively metabolized. For rats, at least 87% of the BAP was absorbed for a low single dose in
peanut oil (0.037 mg/kg) and at least 94% was absorbed for a high single dose in peanut oil (3.7
mg/kg). When rats were fed charcoal-broiled hamburger containing BAP, at least 89% was absorbed.
In humans, a high percentage of BAP present in charcoal-broiled meat was also absorbed, because
no unchanged BAP was detected in the feces. This study indicates that there is no difference in
absorption between two dietary vehicles in rats. That is, absorption of BAP from peanut oil and meat
was essentially the same. The results with rats and humans also indicates that there is no major
difference in the gastrointestinal absorption of BAP between rats and humans. Therefore, the oral-diet
AAF for both cPAHs and ncPAHs is 1.0, i.e., there are assumed to be no differences in absorption, not
that absorption is 100%.

Dermal Water AAF

The Magee et al. (1996) paper summarizes studies on the gastrointestinal absorption of PAHs, and
develops a point estimate for gastrointestinal absorption in the dose-response studies of 92%. The
methodology used to evaluate dermal-water exposures calculates and absorbed dose (i.e., equivalent
to 100% absorption). Thus gastrointestinal absorption of 92% is similar to the 100% dermal-water
"absorption" for the PAHs. Therefore, a dermal-water AAF of 1 is recommended for use in the risk
assessment for both cPAHs and ncPAHs.

Inhalation AAF

cPAHs.

The USEPA inhalation CSF for BaP of 3.1 (mg/kg-day)"1 is a provisional value developed by the NCEA
(USEPA, 1999); and the derivation of the value is not available. Due to a lack of information, it is
assumed that the inhalation AAF is 1.

ncPAHs.

The RfC for naphthalene is based on an inhalation study in mice, where exposure occurred to a
naphthalene aerosol. This study is likely to overestimate potential absorption and risk from exposure
to naphthalene-containing soil particulates. However, due to lack of specific information, it is assumed
that absorption in mice and humans is equivalent; therefore, the inhalation AAF is 1.

Summary of AAFs for PAHs

Oral-Water
Oral-Diet
Oral-Soil

cPAHs 1
cPAHs 1
cPAHs 0.29

ncPAHs
ncPAHs
ncPAHs

1
1
0.29
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Dermal-Soil cPAHs 0.02 ncPAHs 0.1
Inhalation cPAHs 1 ncPAHs 1
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AAFs FOR POLYCHLORINATED BIPHENYLS (PCB)

The CSFs for PCBs range from 0.04 to 2.0 (mg/kg-day)"1 (USEPA, 2000) and are based on the results
from five chronic dietary studies in rats (Brunner et al., 1996; Kimbrough et al., 1975; NCI, 1978;
Schaeffer et al., 1984; and Norback and Weltman, 1985). Table 1 presents the application of the
CSFs to various exposure scenarios.

The current oral RfDs for Aroclor 1016 and Aroclor 1254 are 7.0E-5 mg/kg-day and 2.0E-5 mg/kg-day,
respectively. The Aroclor 1016 value is based on critical effects observed in a reproductive bioassay in
monkeys that were fed Aroclor 1016 in their diet (Barsottti and van Miller, 1984; Levin et al., 1988;
Schantz et al., 1989, 1991). The Aroclor 1254 value is based on monkey clinical and immunologic
studies in which the animals were fed gelatin capsules containing Aroclor 1254 in a glycerol: corn oil
vehicle (Arnold et al., 1 993a,b; Tryphonas et al., 1 989, 1 991 a,b).

Absorption in the Dose-Response Study

Because all of the studies are based on dietary exposures, the AAFs developed below apply to both
carcinogenic and non-carcinogenic effects of PCBs. In all of the dose-response studies, various
Aroclors were administered in the diet. However, no information on the efficiency of gastrointestinal
absorption in those studies was presented. The studies summarized below have been used in the
development of AAFs for PCBs. The specific absorption values used in the calculation of the average
absorption value are indicated by underlining below.

1 . Allen et al. (1975) gave single oral doses of 2,5,2',5'-tetrachlorobiphenyl (18 mg/kg bw) to four
adult rhesus monkeys by gastric intubation. PCBs were given in 2.5 ml of com oil on an empty
stomach. Unmetabolized PCBs were analyzed in the feces by gas chromatography (GC).
Minimum gastrointestinal absorption was found to be 88%. PCBs found in the feces over
specified post-dosing times were presumed to be unabsorbed material. Because PCB
metabolites are known to be eliminated in the bile, the possibility exists that some of the PCBs
present in the feces were absorbed and then eliminated. As such, only minimum absorption
efficiencies can be determined from this and similar studies.

2. Allen et al. (1974) gave single oral doses of PCBs (Aroclor 1248) (1.5 or 3.0 g/kg bw) to two
adult rhesus monkeys by gastric intubation. The vehicle was not specified but is presumed to
be com oil. Dosing was done on an empty stomach. Unmetabolized PCBs were analyzed for
in feces by GC. Recovery was reported to be high. Minimum gastrointestinal absorption was
reported to be 94%.

3. Albro and Fishbein (1972) gave single oral doses of 20 different PCB congeners (5-100 mg/kg
bw) and the unabsorbed marker compound, squalene, to CD rats. The mixture was given by
stomach tube to unfasted animals who were allowed food and water ad libitum. No vehicle
was specified. Although this was not a diet study, per se, it is possible that dietary components
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were present in the stomach at the same time as were the test compounds. Minimum
gastrointestinal absorption was reported to be 90% for all congeners.

4. Tanabe et al. (1981) gave repeated oral doses of Kanechlors (300, 400, 500, 600) (c.30 mg/kg
bw/day x 5 days) to Wistar rats. The dose was given in corn oil. Commercial diet was given
ad libitum. No information on the animals' stomach contents was reported. Parent compounds
were analyzed in the feces by GC/MS (mass spectrometry). Minimal gastrointestinal
absorption was reported to be 85% for total PCB. CIs to Cly congeners had 75-90%

absorption.

5. Berlin et al. (1975) gave a single oral dose of 2,4,5,2'15'-pentachlorobiphenyl (7 mg/kg bw) to
three CBA mice. The PCBs were given as an aqueous emulsion. No information on the
animal's stomach contents was given. Minimal gastrointestinal absorption was reported to be
93%.

6. Van Miller et al. (1975) gave single oral doses (50 mg) of tritiated 2,2',5,5'-tetrachlorobiphenyl
to three male Sprague-Dawley rats. The PCB was given by gavage in corn oil. Animals were
given food and water ad libitum for 14 days. Urine, feces, and various tissues were analyzed.
Over 86% of the radioactivity was present in the excreta as metabolites at 14 days. Thus,
minimum gastrointestinal absorption was 86%.

7. Fries et al. (1989) gave four groups of four male Sprague-Dawley rats radiolabeled 2,2',5,5'-
tetrachlorobiphenyl in diet or in corn oil (by gavage) or 2,2',4,5,5'-pentachlorobiphenyl in diet or
in com oil (by gavage). The animals given the PCBs by gavage were fed unspiked diet ad
libitum. PCBs were administered daily for five days. Rats were then fed unspiked diet for 10
days. Urine and feces were collected. At 15 days, animals were sacrificed, and samples of fat
and liver tissue were taken for analysis. The dose of PCBs given was not reported. The
amount absorbed was defined as the amount that did not appear in the feces as parent
compound. The average absorption of the two congeners when given in a dietary matrix was
89% [(91% + 86%) / 2]. The average absorption of the two congeners when given by com oil
gavage was 88% [(95% + 81%) / 2].

The above seven studies, which involve both rodents and primates and various PCB mixtures and
purified congeners, all show that PCBs are very effectively absorbed from the gastrointestinal tract. In
the one study (Fries, et al., 1989) in which PCBs were administered by diet, the absorption was shown
to be 89%. The other six studies involved the administration of PCBs in various vehicles by gavage.
These studies are also relevant to the estimation of the absorption seen in the dose-response studies,
because Fries et al. (1989) showed in their rat study that there was no difference in absorption
between diet and com oil gavage. Accordingly, the results from all seven studies were averaged to
yield an estimate of 89% for the absorption in the dose-response study.
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Oral-Diet AAF

An oral-diet AAF for ingestion of PCBs was derived for intake of dietary constituents. The dose-
response studies were all rat dietary studies. There are no studies available on gastrointestinal
absorption of PCBs from fish, vegetables, milk, meat, or other human dietary constituents. To be
health protective, it is assumed that the absorption of PCBs in humans from various dietary
constituents is the same as the dietary absorption that occurs in rats. Thus, the AAF (oral-diet) is 1 .0.

Oral-Soil AAF

Fries et al. (1989) gave four groups of four male Sprague-Dawley rats radiolabeled 2,2', 5,5'-
tetrachlorobiphenyl in diet or in soil or 2,2',4,5,5'-pentachlorobiphenyl in diet or soil. 14C-PCB soil was
added to a standard rat diet in meal form at the rate of 5%. In the control experiment, 14C-PCB in
acetone was added to the feed. The PCB-soil was a Galestown sandy loam with a pH of 6.7 and
which contained 67% sand, 22% silt, 11% clay, and 5% organic matter. Soils had been spilled with
PCBs 8 years earlier and were stored at -5°C. At the time of the experiment, fractions passing through
a 125 urn sieve were spiked with 14C-PCB for quantitation.

PCBs were administered daily for five days. Rats were then fed unspiked diet for 10 days. Urine and
feces were collected. At 15 days, animals were sacrificed, and samples of fat and liver tissue were
taken for analysis. The dose of PCB was not reported. The amount absorbed was defined as the
amount that did not appear in the feces as parent compound.

The ratio of the amount of PCB absorbed when present as a soil matrix to that absorbed when present
as a component of diet is a direct estimate of the oral-soil AAF. From this experiment, AAF estimates
are available for two PCB congeners. The oral-soil AAF for the tetrachlorobiphenyl is
(80%)/(91%)=0.88, while the estimate for the pentachlorobiphenyl congener is (67%)/(86%)=0.78.
These two estimates are averaged [(0.88+0.78)72] to give an estimate of the AAF (oral-soil) for PCB
mixtures of 0.83.

Oral-Water AAF

In the absence of studies of absorption upon ingestion of PCBs in drinking water, it is assumed that the
absorption of PCBs in humans from ingestion of water is the same as the dietary absorption that
occurred in rats in the dose-response studies. Thus, the AAF (oral-water) is 1 .

Dermal-Soil AAF

To derive the AAF (dermal-soil) one needs a value for the efficiency of absorption of soil-bound PCBs
through human skin and an estimate of the absorption efficiency from dietary constituents in the dose-
response studies. As discussed above, the gastrointestinal absorption of PCBs by rats from diet is
estimated to be 89%. As discussed below, dermal PCB absorption in human skin from a soil matrix
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was determined by Roy et al. (1990) (as reported in USEPA, 1992).

In the study, dermal absorption of 3,3',4,4'-tetrachlorobiphenyl (TCB) was tested at a concentration of
1000 ppm in both low and high organic content soil for rat skin, both in vivo and in vitro, and human
skin in vitro (n = 4 or 5). At 96 hours, the total fractional absorption in rats from low organic soil (at a
soil application of 10 mg/cm2, and a soil concentration of 1000 ppm) was 50% +/- 11% in vivo and
32% +/- 3% in vitro. Results at intermediate time points were also given for the in vitro experiments.

Absorption was determined in the in vivo experiments by measuring the total amount of the chemical in
urine, feces, and tissues. In the in vitro experiments, absorption was determined by measuring the
amount of the chemical in the receptor fluid and adding to it the amount measured in the skin after
washing. This unremovable material was scored as if it was systemically absorbed. The ratio of
absorption in the rat in vivo to that in vitro was 1 .6.

Human skin was tested in vitro. Tetrachlorobiphenyl at 1000 ppm was administered to human skin (at
a soil application of 6 mg/cm2). At 24 hours, 1 .33% +/- 0.47% of the dose was absorbed into the
receptor fluid. At 96 hours, 7.36% +/- 2.42% was absorbed (including skin and receptor fluid).

USEPA (1992) has estimated the fractional absorption of TCB from low organic soil in humans in vivo
by assuming that the in vivo/in vitro absorption ratio observed in the rat is valid for the human. In
addition, the estimate reported above for the 24 hour period was made by adding the fraction of the
chemical in the receptor fluid with the amount present in the skin after 96 hours. Thus, USEPA
assumed that the fraction of the dose in the skin that could not be removed by washing was constant
from 24 to 96 hours, which is reasonable. USEPA's estimate of fractional dermal absorption of PCBs
at 1000 ppm in the live human from low organic soil is (1.6) x (1.33%) = 2.1%. USEPA also estimated
the 24 hour fractional absorption in live humans from high organic soil to be 0.63%.

In developing its dermal absorption estimate for humans, USEPA considered the range of 0.6% for
high organic soil to 2.1% for low organic soil and multiplied the lower estimate by 10 to arrive at its
recommended default. In fact, 6% dermal absorption was not observed in any of the five human skin
samples until exposure times reached 72 hours or greater. The USEPA's recommended default
absorption rate of 6% is not used here, because it is not based on the scientific data.

To be health-protective, the absorption estimate for low organic soil of 2.1%, which may be
encountered at various sites, is used for the AAF derivation. In addition, the upper 95% confidence
limit of the estimate, which is 3.8%, is used as an additional degree of health-protectiveness. This
estimate is an overestimate of the dermal absorption that would be expected at actual sites, because
PCB concentrations in soils would, in most cases, be below 1000 ppm, and field measurements have
shown that actual soil loadings on skin in humans are quite low (Kissel et al., 1996; USEPA, 1997).
Absorption efficiency in such cases would be expected to be lower. In addition, exposure periods
would in actuality be less than 24 hours before washing. The estimate of the AAF (dermal-soil) is
derived as follows: (absorption of PCB from soil through human skin) / (absorption of PCB in dose-
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response study) = (3.8%) / (89%) = 0.04.

The absorption efficiency determined above for tetrachlorobiphenyl in soil probably overestimates the
dermal absorption efficiency of actual PCB mixtures that contain higher chlorinated congeners. These
higher chlorinated species are more likely to have high binding coefficients with organic matter in soil,
and they would be less likely to be absorbed through the skin from a soil matrix. However, it is health-
protective to use the above data from the soil absorption study with tetrachlorobiphenyl to derive an
AAF (dermal-soil) for use with all PCB mixtures.

Dermal-Water AAF

The AAF (dermal-water) is used when estimating the human risks posed by dermally contacting
surface water when wading, swimming, or bathing. The methodology for quantitating risks posed by
this exposure pathway uses a chemical-specific permeability constant that estimates the rate at which
the chemical passes into and through the skin from an aqueous solution. By definition, the dose
estimated by this procedure is an absorbed dose. Most dose-response criteria, however, are based on
administered doses. An adjustment is necessary to account for the absorption in the dose-response
study. In order to use consistent dose-response criteria across all exposure pathways, the AAF is
used to make an adjustment to the absorbed dermal dose, instead of adjusting the dose-response
criteria. Here, the AAF is defined as (100%)/(estimated absorption in the dose-response study). Thus,
the AAF (dermal-water) is (1 00%)/(89%) = 1.1.

Inhalation AAF

In the absence of studies of absorption upon inhalation of PCBs, it is assumed that the AAF for this
route of exposure is 1 .

Summary of Derived AAFs for Polychlorinated Biphenyls (PCBs) for Potentially Carcinogenic
and Noncarcinogenic Effects

AAF (oral-water) 1
AAF (oral-diet) 1
AAF (oral-soil) 0.83
AAF (dermal-soil) 0.04
AAF (inhalation) 1
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TABLE 1.
TIERS OF CANCER SLOPE FACTORS FOR ENVIRONMENTAL PCBs

HIGH RISK AND PERSISTENCE

Upper-bound slope factor: 2.0 (mg/kg-day)'1

Central-estimate slope factor: 1.0 (mg/kg-day)"1

Criteria for use:
- Food chain exposure
- Sediment or soil ingestion
- Dust or aerosol inhalation

- Dermal exposure, if an absorption factor has been applied
- Presence of dioxin-like, tumor-promoting, or persistent congeners
- Early-life exposure (all pathways)

LOW RISK AND PERSISTENCE

Upper-bound slope factor: 0.4 (mg/kg-day)"1

Central-estimate slope factor: 0.3 (mg/kg-day)"1

Criteria for use:
- Ingestion of water-soluble congeners
- Inhalation of evaporated congeners

- Dermal exposure if no absorption factor has been applied

LOWEST RISK AND PERSISTENCE

Upper-bound slope factor: 0.07 (mg/kg-day)"1

Central-estimate slope factor: 0.04 (mg/kg-day)"1

Criteria for use:
Congener or isomer analyses verify that congeners with more than 4 chlorines comprise less than
0.5% of total PCBs.

(~\ Q~7
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TETRACHLOROETHENE

The oral RfD (1E-02 mg/kg-day) for tetrachloroethene (PCE) is provided in IRIS (USEPA, 2000) and is
based on com oil gavage studies in mice. The NCEA provides an oral CSF for PCE of 5.2E-02
(mg/kg-day)'1 as cited in the USEPA Region 9 PRGs (USEPA, 1999), although they do not provide the
basis for the value. The U.S. EPA (1985) reports that absorption of PCE by the gastrointestinal tract is
complete regardless of vehicle. Thus, absorption in the dose-response study is assumed by ENSR to
be 100%. Based on this information and other absorption information on other volatile organic
compounds, it is has assumed that absorption is the same in animals and humans for gavage, drinking
water, diet, and soil or sediment ingestion exposures. Thus, the oral-water AAF, the oral-diet AAF, and
the oral-soil AAF are all 1.

A recommended default value for VOCs of 1% was assumed for dermal absorption of
tetrachloroethylene from soil (USEPA, 2000). Thus, the AAF (dermal-soil) is (1%/100%) = 0.01.

The AAF (dermal-water) is used when estimating the human risks posed by dermally contacting
surface water when wading or swimming. The methodology for quantitating risks posed by this
exposure pathway uses a chemical-specific permeability constant that estimates the rate at which the
chemical passes into and through the skin from an aqueous solution. By definition, the dose estimated
by this procedure is an absorbed dose. Most dose-response criteria, however, are based on
administered doses. An adjustment is necessary to account for the absorption in the dose-response
study. In order to use consistent dose-response criteria across all exposure pathways, the AAF is
used to make an adjustment to the absorbed dermal dose, instead of adjusting the dose-response
criteria. Here, the AAF is defined as (100%)/(estimated absorption in the dose-response study). For
PCE, the AAF (dermal-water) is (100%)/(100%) = 1.0.

The NCEA, as reported in the USEPA Region 9 PRG Table (USEPA, 1999) provides an inhalation RfD
of 1.14E-01 mg/kg-day and an inhalation CSF of 2E-03 (mg/kg-day)"1 for PCE. Due to the lack of
chemical-specific information, it is assumed that the AAF (inhalation) is 1.

Summary of AAFs for Tetrachloroethene

Oral-water 1
Oral-diet 1
Oral-soil 1
Dermal-soil 0.01
Dermal-water 1
Inhalation 1
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AAFs FOR TOLUENE

The oral reference dose for toluene (2E-01 mg/kg-day) provided in IRIS (USEPA, 2000) is based on a
13 week rat gavage study. According to the USEPA (1984), the gastrointestinal absorption of toluene
is 100%. Therefore, it is assumed that absorption is the same in animals and humans for gavage,
drinking water, diet, and soil ingestion exposures. Thus, the AAFs (oral-water), (oral-diet), and (oral-
soil/sediment) are all 1.

A recommended default value for organics of 1 % for dermal absorption of toluene from soil (USEPA,
2000) has been used. Thus, the AAF (dermal-soil) is (1%/100%)=0.01.

The AAF (dermal-water) is used when estimating the human risks posed by dermally contacting
surface water when wading or swimming. The methodology for quantitating risks posed by this
exposure pathway uses a chemical-specific permeability constant that estimates the rate at which the
chemical passes into and through the skin from an aqueous solution. By definition, the dose estimated
by this procedure is an absorbed dose. Most dose-response criteria, however, are based on
administered doses. An adjustment is necessary to account for the absorption in the dose-response
study. In order to use consistent dose-response criteria across all exposure pathways, the AAF is
used to make an adjustment to the absorbed dermal dose, instead of adjusting the dose-response
criteria. Here, the AAF is defined as (100%)/(estimated absorption in the dose-response study). For
toluene, the AAF (dermal-water) is (100%)/(100%) = 1.

The inhalation RfC for toluene is 0.4 mg/m3, which is equivalent to an inhalation RfD of 1.14E-01
mg/kg-day, assuming a 70 kg person breathes 20 m3/day of air. This RfC is based upon an
occupational inhalation study in humans. Since both the study used to derived the RfC and the
exposure pathway of concern are inhalation of toluene by humans, the AAF (inhalation) is 1.

Summary of AAFs for Toluene

Oral-Water 1
Oral-Diet 1
Oral-Soil 1
Dermal-Soil 0.01
Dermal-Water 1
Inhalation 1
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AAFs FOR TRICHLOROETHENE

Dose-response values for trichloroethylene (TCE) are provided by the NCEA, as reported in the
USEPA Region 9 PRG Table (USEPA, 1999). The oral RfD of 6E-03 mg/kg-day is based on a mouse
drinking water study.

The oral CSF for TCE (1.1E-02 (mg/kg-day)"1) is based on four separate gavage studies in mice
(USEPA, 1983, 1987). This value is expressed in terms of an administered dose after adjusting for
metabolism. Trichloroethene is an uncharged, nonpolar and highly lipophilic compound and is
consequently expected to readily cross the gastrointestinal mucosal barrier by passive diffusion.
Studies in rats showed 90 to 95 percent recovery of labeled trichloroethene in expired air and urine,
suggesting virtually complete absorption by the route (USEPA, 1983). It was assumed therefore that
absorption in the dose-response studies is 100%.

AAF (Oral)

In man, absorption through the gastrointestinal mucosa is extensive, as documented by the numerous
cases of poisoning by oral ingestion of large amounts of TCE reported over the years (USEPA, 1983).
It is assumed that 100% oral absorption occurs through drinking water, diet, sediment and soil
exposures. Thus the AAF (oral-water), the AAF (oral-diet), and the AAF (oral-soil) are all 1

AAF (Dermal)

A recommended default value for VOCs of 1% for dermal absorption of organics from soil has been
used (USEPA, 2000). Thus, the AAF (dermal-soil) is 1%/100% = 0.01 .

The AAF (dermal-water) is used when estimating the human risks posed by dermally contacting
surface water when wading or swimming. The methodology for quantifying risks posed by this
exposure pathway uses a chemical-specific permeability constant that estimates the rate at which the
chemical passes into and through the skin from an aqueous solution. By definition, the dose estimated
by this procedure is an absorbed dose. The dose-response value, however, is based on an
administered dose. The AAF (dermal-water) is defined as (100%)/(absorption from the dose-response
study). Since a 100% absorption was assumed from the dose-response study, the AAF (dermal-
water) is 1 .

AAF (Inhalation)

The inhalation CSF for trichloroethene provided by NCEA as reported in the USEPA Region 9 PRG
Tables is (6.0E-3 (mg/kg-day)"1). Based on the lack of chemical-specific information, it is assumed that
the AAF (inhalation) is 1 .
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Summary of AAFs for Trichloroethene

Oral-Water 1
Oral-Diet 1
Oral-Soil 1
Dermal-Soil 0.01
Dermal-Water 1
Inhalation 1
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AAFs FOR VANADIUM

The oral RfD of 7E-03 mg/kg-day provided by HEAST (USEPA, 1 997) is based on a drinking water
study in rats using vanadium sulfate. Vanadium is very poorly absorbed across the gastrointestinal
tract with several investigators reporting between 0.1% and greater than 18% absorption of ingested
vanadium given in different forms (USEPA, 1987). Based on these studies and absorption for other
metals, absorption of 10% was assumed for vanadium. It is assumed that the absorption of vanadium
in the diet, water, soil, and sediment is the same as that in the dose-response study. Thus, the AAF
(oral-diet), the AAF (oral-soil), and the AAF (oral-water) are all 1 .

Dermal absorption of vanadium is assumed to be poor, although specific estimates were not located
(USEPA, 1987). A recommended default value for inorganics of 0.1% for the dermal absorption of
inorganics from soil (USEPA, 2000) has been used. Assuming that the gastrointestinal absorption of
vanadium from the drinking water study was 10%, results in a AAF (dermal-soil/sediment) of

= 0.01.

The AAF (dermal-water) is used when estimating the human risks posed by dermally contacting
surface water when wading or swimming. The methodology for quantifying risks posed by this
exposure pathway uses a chemical-specific permeability constant that estimates the rate at which the
chemical passes into and through the skin from an aqueous solution. By definition, the dose estimated
by this procedure is an absorbed dose. Most dose-response criteria, however, are based on
administered doses. An adjustment is necessary to account for the absorption in the dose-response
study. In order to use consistent dose-response criteria across all exposure pathways, the AAF is
used to make adjustment to the absorbed dermal dose, rather than adjusting the dose-response
criteria. Here, the AAF is defined as (100%)/(estimated absorption in the dose-response study). For
vanadium, the AAF (dermal-water) is 100%/10% = 10.

Summary of AAFs for Vanadium

Oral-water 1
Oral-diet 1
Oral-soil 1
Dermal-soil 0.01
Dermal-water 1 0
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AAFs FOR VINYL CHLORIDE

The oral RfD for vinyl chloride of 3E-03 mg/kg-day provided in IRIS (USEPA, 2000) is based on a
dietary study in rats. The oral cancer slope factor for vinyl chloride is 7.2E-01 (mg/kg-day)'1 for adult
exposures. It is also based on a dietary study in rats. According to the ATSDR (1991), vinyl chloride
absorption in the Gl tract is rapid and virtually complete in rats. It is assumed that 100% absorption
occurs in rats and humans for oral exposures to vinyl chloride in water, diet, and soils. Thus, the AAF
(oral-water), AAF (oral-diet), and AAF (oral-soil) are all (100%)/(100%) = 1.

A recommended default value of 1% for organics was assumed for dermal absorption of vinyl chloride
from soil and sediment (USEPA, 2000). Thus the AAF (dermal-soil) is (1%)/(100%) = 0.01.

The AAF (dermal-water) is used when estimating the human risks posed by dermally contacting
surface water when wading or swimming. The methodology for quantitating risks posed by this
exposure pathway uses a chemical-specific permeability constant that estimates the rate at which the
chemical passes into and through the skin from an aqueous solution. By definition, the dose estimated
by this procedure is an absorbed dose. Most dose-response criteria, however, are based on
administered doses. An adjustment is necessary to account for the absorption in the dose-response
study. In order to use consistent dose-response criteria across all exposure pathways, the AAF is
used to make an adjustment to the absorbed dermal dose, instead of adjusting the dose-response
criteria. Here, the AAF is defined as (100%)/(estimated absorption in the dose-response study). For
vinyl chloride, the AAF (dermal-water) is (100%)/(100%) = 1.0.

The inhalation cancer unit risk is 4.4E-06 (jag/m3)"1, as provided by IRIS (USEPA, 2000), and is
equivalent to a CSF of 1.54E-02 (mg/kg/day)"1. It is based on an inhalation study in rodents. Since
exposure in the study used to derive the risk values and the human pathway of concern is inhalation,
and since absorption was taken into account in the derivation of the risk values, the AAF (inhalation)
for carcinogenic effects is 1. The inhalation RfC for vinyl chloride is 1E-01 mg/m3 provided by IRIS
(USEPA, 2000), which is equivalent to an inhalation RfD of 2.86E-02 mg/kg-day. It is based on the rat
dietary study used to develop the oral RfD. It is assumed that absorption is complete via the diet and
inhalation. Thus, the AAF (inhalation) for noncarcinogenic effects is 1.

Summary of AAFs for Vinyl Chloride

Oral-water 1
Oral-diet 1
Oral-soil 1
Dermal-soil 0.01
Dermal-water 1
Inhalation 1
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AAFs FOR ZINC

The oral RfD for zinc (3.0E-01 mg/kg-day) provided by IRIS (USEPA, 2000) is based on a human
study with zinc sulfate in the diet. Thus, the AAF (oral-diet) is 1 . The mean absorption of zinc from diet
in ten humans has been determined by Sandstrom et al. (1987) as 33% (22-46%). The absorption of
zinc from drinking water was determined in humans by several workers: 56% (Dinsmore et al., 1985),
42% (Milman et al., 1983), 58% (Farah et al., 1984) and 55% (Valberg et al., 1985). The mean of
these four values is 53%. Thus, the AAF (oral-water) is 53%/33% = 1.6. The gastrointestinal
absorption of zinc from soil is assumed to be identical to that from diet. Thus, the AAF (oral-soil) is 1 .
A recommended default value of 0.1% (USEPA, 2000) for inorganics was assumed for dermal
absorption of zinc from contact with soil. Thus, the AAF (dermal-soil) is 0.1%/33% = 0.003.

The AAF (dermal-water) is used when estimating the human risks posed by dermally contacting
surface water when wading or swimming. The methodology for quantitating risks posed by this
exposure pathway uses a chemical-specific permeability constant that estimates the rate at which the
chemical passes into and through the skin from an aqueous solution. By definition, the dose estimated
by this procedure is an absorbed dose. Most dose-response criteria, however, are based on
administered doses. An adjustment is necessary to account for the absorption in the dose-response
study. In order to use consistent dose-response criteria across all exposure pathways, the AAF is
used to make an adjustment to the absorbed dermal dose, instead of adjusting the dose-response
criteria. Here, the AAF is defined as (100%)/(estimated absorption in the dose-response study). For
zinc, the AAF (dermal-water) is 100%/33% = 3.03.

Summary of AAFs for Zinc

Oral-diet 1
Oral-water 1 .6
Oral-soil 1
Dermal-soil 0.003
Dermal-water 3.03
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AAFs for 2,3,7,8-TCDD TEQ

The oral CSF for 2,3,7,8-tetrachlorodibenzo-p-dioxin (TCDD) of 1.5E+05 (mg/kg-day)"1 in HEAST
(USEPA, 1997) is based on a dietary study in rats (Kociba etal., 1978). The diet was prepared by
mixing (30 minutes) an acetone solution of TCDD with laboratory chow. The acetone was evaporated
yielding a TCDD/diet mixture. TCDD concentration was 0.02 - 2 ppb (0.001 - 0.1 ng/kg-day). No
absorption information is given in the Kociba et al. (1978) study.

Absorption in the Dose-Response Study

USEPA has summarized selected information on gastrointestinal absorption of 2,3,7,8-TCDD and
related compounds in laboratory animals after a single oral exposure by gavage (USEPA, 2000).
Doses ranged between 0.5 and 5000 ug/kg. This range is above the dose range used in the Kociba et
al. (1978) study. The administered dose absorbed ranged from 2-90%. The single human study
presented estimated 87% absorption from a 0.001 ug/kg 2,3,7,8-TCDD dose administered in com oil.
The average absorption estimated from the six reported studies of chlorinated dibenzodioxins (CDDs)
administered at doses less than or equal to 50 ug/kg is 62%. USEPA (2000) notes that
"gastrointestinal absorption of TCDD and related compounds is variable, incomplete, and congener-
and vehicle-specific."

In a study by Fries and Marrow (1 975), however, rats were given TCDD in their diet continuously for 42
days. The total observation period of the experiment was 70 days. Diets were prepared in a similar
manner to that used by Kociba et al. (1978). Laboratory chow was mixed with a benzene solution of
TCDD and the benzene was evaporated. Two dose levels were used, 7 ppb and 20 ppb, slightly
above the dose level used in the Kociba et al. (1978) study. Absorption was reported to be 50-60%.

As the Fries and Marrow (1975) study directly measured absorption from the diet, and the study upon
which the CSF for TCDD is based is a dietary study, the Fries and Marrow (1975) data will be used in
the AAF determination. For the purposes of AAF derivation, 55% was used as the absorption
efficiency in the dose-response study. This absorption estimate is consistent with the estimates of
absorption for the single oral gavage studies.

AAF (Oral-Diet)

An AAF (oral-diet) for ingestion of TCDD equivalents was derived for intake of dietary constituents.
The dose-response study is a study in which rats were dosed with TCDD in their diet (Kociba, 1978).
There are no studies available on gastrointestinal absorption of TCDD by humans from fish,
vegetables, milk or other dietary constituents. Using a single human volunteer, Poiger and Schlatter
(1986) reported that a minimum of 85% of a dose of TCDD (1 ng/kg) in corn oil was absorbed. This
study is not as relevant for AAF derivation, however, because absorption of TCDD from vegetable oil
vehicles has been well-documented to exceed the absorption from dietary constituents (USEPA,
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1985). Thus, it is assumed that the absorption of TCDD equivalents in humans from various dietary
constituents is the same as the dietary absorption that occurred in rats in the Kociba (1978) study.
Thus, the AAF (oral-diet) is 1.

AAF (Dermal-Soil)

To derive the AAF (dermal-soil) one needs a value for the efficiency of absorption of soil-bound TCDD
through human skin and an estimate of the absorption efficiency from dietary constituents in the
Kociba study. As discussed above, the gastrointestinal absorption of TCDD by rats from diet was
found to be 55% by Fries and Marrow (1975). USEPA (1992) discusses and analyzes selected
information on dermal absorption of TCDD from soil for ]n vivo and in vitro laboratory animal studies
and in vitro studies of human skin specimens. The results of this discussion and analysis, are
summarized below.

• The average percent TCDD absorbed from soil for in vivo rat data reported in USEPA (1991;
as cited by USEPA, 1992) was 8.0%. USEPA (1992) adjusted this data for human in vivo
dermal absorption, resulting in an estimated human dermal absorption of 2.5% of TCDD in soil.

• Dermal absorption of TCDD over 24 hours in rats in vivo ranged from 1.08% (estimated from
data in Shu et al., 1988; as cited in USEPA, 1992) to 3.1% (estimated from data in Poiger and
Schlatter, 1980; as cited in USEPA, 1992). Adjusting these data for human in vivo absorption,
USEPA (1992) estimates that human dermal absorption of TCDD in soil over 24 hours may
range from 0.2% to 1%.

• The impacts of high and low organic carbon content in soil on dermal absorption of TCDD was
evaluated by Roy et al. (1990; as cited in USEPA, 1992) for both rats and humans. USEPA
analysis of the data of Roy et al. estimates that human dermal absorption of TCDD in soil
ranges from 0.13% of TCDD in high organic carbon soil to 0.95% of TCDD in low organic
carbon soil.

The above discussion indicates that human dermal absorption of TCDD in soil may range from 0.13%
to 2.5%. As a conservative measure, and because the Illinois Environmental Protection Agency (IEPA,
1998) default values for fraction organic carbon in soil are relatively low (0.6% in surface soil and 0.2%
in subsurface soil), the high end of this range has been utilized in deriving the AAF (dermal-soil).
Therefore, the AAF (dermal-soil) is (2.5%)/(55%) = 0.05.

AAF (Oral-Soil)

Data for the bioavailability of TCDD from soil have been summarized by the USEPA (2000). Studies
indicate that intestinal absorption of TCDD from soil is approximately half that reported for TCDD
administered in corn oil to guinea pigs and rats (McConnel, et al., 1984 and Lucier, et al., 1986; as
reported in USEPA 2000). Estimates of bioavailability of TCDD in site soils (i.e., not laboratory
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prepared soils) range from 0.5% to 43%. Assuming that absorption of TCDD from the diet (as
prepared by Kociba et al., 1978) is similar to that from corn oil (i.e., 55% of TCDD in diet or corn oil
would be absorbed following oral exposure) it can be inferred that approximately 27.5 % of TCDD in
soil may be absorbed following oral exposure. As this absorption estimate more directly compares
absorption of TCDD from soil to dietary exposures, it is used here for AAF derivation. Therefore, in this
risk assessment, the AAF (oral-soil) is (27.5%)/(55%) = 0.5.

AAF (Dermal-Water)

The AAF (dermal-water) is used when estimating the human risks posed by dermally contacting
surface water when wading or swimming. The methodology for quantitating risks posed by this
exposure pathway uses a constituent-specific permeability constant that estimates the rate at which
the constituent passes into and through the skin from an aqueous solution. By definition, the dose
estimated by this procedure is an absorbed dose. Most dose-response criteria, however, are based on
administered doses. An adjustment is necessary to account for the absorption in the dose-response
study. In order to use consistent dose-response criteria across all exposure pathways, the AAF is
used to make an adjustment to the absorbed dermal dose, instead of adjusting the dose-response
criteria. Here, the AAF is defined as (100%)/(estimated absorption in the dose-response study). For
dioxin, the AAF (dermal-water) is (100%)/(55%) = 1.8.

AAF (Oral-Water)

ENSR assumes that the absorption of TCDD equivalents in humans from ingestion of water is the
same as the dietary absorption that occurred in rats in the Kociba (1978) study. Thus, the AAF (oral-
water) is 1.

AAF (Inhalation)

The USEPA has developed a unit risk for inhaled dioxin from the oral CSF. In so doing, USEPA
assumed that 100% of the particles estimated to be retained in the lung are absorbed. It is assumed in
this risk assessment that the absorption of TCDD from inhalation of air is the same as that assumed by
the USEPA in developing the unit risk factor. Thus, the AAF (inhalation) is 1.

Summary of AAFs for TCDD

Oral-Water 1
Oral-Diet 1
Oral-Soil 0.5
Dermal-Soil 0.05
Dermal-Water 1.8
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Sauget Area 1
HHRA-EE/CA and RI/FS

Inhalation 1
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Sauget Area 1

HHRA-EE/CA and RI/FS

APPENDIX P

RISK CALCULATION SPREADSHEETS

Indoor Industrial Worker

• RME Indoor Air

• MLE Indoor Air

Outdoor Industrial Worker

• RME Surface Soil

• RME Outdoor Air (Particulates)

• RME Outdoor Air (VOC)

• MLE Surface Soil

• MLE Outdoor Air (Particulates)

• MLE Outdoor Air (VOC)

Construction Worker

• RME Soil
• RME Outdoor Air (Particulates)

• RME Groundwater

• RME Outdoor Air (Trench Air)

• MLE Soil

• MLE Outdoor Air (Particulates)

• MLE Groundwater
• MLE Outdoor Air (Trench Air)

Trespassing Teenager

• RME Surface Soil

• RME Outdoor Air (Particulates)

• RME Outdoor Air (VOC)

• MLE Surface Soil

• MLE Outdoor Air (Particulates)

• MLE Outdoor Air (VOC)

P-2 December 29. 2000
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Sauget Area 1
HHRA-EBCA and RI/FS

Recreational Teen

• RME Sediment
• MLE Sediment

Recreational Fisher

• RME Sediment
• RME Fish Tissue
• MLE Sediment
• MLE Fish Tissue

Resident

• RME-Surface Soil
• RME Outdoor Air (Particulates)
• RME Produce
• MLE-Surface Soil
• MLE Outdoor Air (Particulates)

• MLE Produce

" December 29. 2000
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SAUGET AREA 1 - EE/CA AND RI/FS
RME

ENSR International
Page 1 of 5

||Receptor 1:

Receptors Evaluated:

RME Indoor Industrial Worker

ASSUMPTIONS FOR INDOOR WORKER -RME
INHALATION OF INDOOR AIR

Assumed
Value

Calculated !
Units Value

Inhalation Rate
Body Weight
Exposure Time
Exposure Frequency
Exposure Duration (cancer)
Exposure Duration (noncancer)
Lifetime

RME Indoor Industrial Worker
RME Indoor Industrial Worker
RME Indoor Industrial Worker
RME Indoor Industrial Worker
RME Indoor Industrial Worker
RME Indoor Industrial Worker

1.6
70
8

250
25
25
70

(mj air/hour)
(kg)
(hrs/day) =
(days)/365 (days) =
(yrs)/70(yrs) =
(yrs)/25(yrs) =
(years)

8.00E+00
6.85E-01
3.57E-01
1.00E+00

TJ

RME Indoor alr.xls\assum
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SAUGET AREA 1 - EE/CA AND RI/FS
CARCINOGENIC ASSESSMENT
INHALATION OF
INDOOR AIR
INDOOR WORKER -RME

l/l

Unit Inhalation Inhalation Lifetime
Concentration Absorption Cancer ADDinh Average Excess Lifetime

In Air Adjustment Slope Factor Indoor Industrial Worker Daily Dose - Inh. Cancer Risk •
Constituent (mg/rrVair) Factor (mg/kg-day)"' (mg/kg-day) (mg/kg-day) Inhalation

1 , 1 ,2,2-Tetrachloroethane 1 .OOE+00
4-Methyl-2-pentanone 1 .OOE400

Benzene

Chlorobenzene

Chloroform
Ethylbenzene
Naphthalene
Tetrachloroethene

.OOE+00

.OOE+00

.OOE+00

.OOE+00

.OOE+00

.OOE+00

Toluene 1 .OOE+00

Trichloroethene 1 .OOE+00
Vinyl chloride 1 .OOE+00

1

NA
1

NA

0.66
NA
NA

1

NA
1
1

2.03E-01
NA

7.70E-03

NA

8.05E-02
NA
NA

2.00E-03
NA

6.00E-03
1.54E-02

4.47E-02
NA

4.47E-02

NA

2.95E-02
NA
NA

4.47E-02
NA

4.47E-02

4.47E-02

4.47E-02

NA

4.47E-02

NA

2.95E-02
NA
NA

4.47E-02
NA

4.47E-02
4.47E-02

9.08E-03
NC

3.44E-04

NC

2.38E-03
NC
NC

8.95E-05
NC

2.68E-04
6.89E-04

ENSR International
Page 2 of 5
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TABLE
POTENTIAL CARCINOGENIC RISK
CARCINOGENIC ASSESSMENT
INHALATION OF
INDOOR AIR
INDOOR WORKER -RME

ENSR International
Page 3 ol 5

Constituent

1 ,1 ,2,2-Tetrachloroethane
4-Methyl-2-pentanone
Benzene
Chlorobenzene
Chloroform
Ethylbenzene
Naphthalene

Tetrachloroethene
Toluene
Trichloroethene
Vinyl chloride

Reference
Risk (per mg/m3)

9.08E-03
NC

3.44E-04
NC

2.38E-03
NC

NC

8.95E-05

NC
2.68E-04
6.89E-04

Total:

Fill Area G (a)
EPC (mg/m3)

--
4.20E-04
1 .98E-03
1 .35E-03

--

--

1.01E-04
1.89E-04

4.70E-03
1.58E-04
1.17E-04

Risk

NC
NC

6.82E-07
NC
NC
NC

NC

1 .69E-08
NC

4.24E-08
8.06E-08

8.22E-07

Fill Area H (a)
EPC (mg/m3)

5.79E-07
--

1.23E-03
1.41E-03
1.89E-04
9.90E-04
1.16E-04

--
--

4.01 E-05
--

Risk

5.26E-09
NC

4.24E-07
NC

4.49E-07
NC
NC

NC

NC
1.08E-08

NC

8.89E-07

Fill Area 1 (a)
EPC (mfl/m3)

--
-

3.98E-04

2.71 E-03
--

--

•-
--
--

1.41E-04
2.76E-03

Risk

NC
NC

1 .37E-07
NC
NC
NC

NC

NC
NC

3.78E-08
1.90E-06

2.08E-06

Fill Area L (a)
EPC (mg/m3)

--
--

2.38E-05
--

3.34E-05
--

--
--
--
--
•-

Risk

NC
NC

8.20E-09
NC

7.94E-08
NC
NC

NC
NC
NC
NC

8.76E-08

Notes:
-- Not a constituent ol potential concern In this area/medium.
EPC - Exposure Point Concentration.
NC - Not Calculated.
(a) - Maximum Indoor air EPC from this area.

RME Indoor air.xls\c scale
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SAUGET AREA 1 - EE/CA AND RI/FS
NONCARCINOGENIC ASSESSMENT
INHALATION OF
INDOOR AIR
INDOOR WORKER -RME

Constituent

1 ,1 ,2,2-Tetrachloroethane

4-Methyl-2-pentanone

Benzene

Chlorobenzene

Chloroform
Elhylbenzene

Naphthalene

Tetrachloroethene

Toluene

Trlchloroethene
Vinyl chloride

Unit Inhalation Inhalation Chronic
Concentration Absorption Reference ADOInh Average

In Air Adjustment Dose • Industrial Worker Dally Dose-lnh
(mg/nVair) Factor (mg/kg-day) (mg/kg-day) (mg/kg-day)

1
1
1
1

.OOE+00

.OOE+00

.OOE+00

.OOE-fOO

1. OOE+00
1
1
1
1
1
1

.OOE+00

.OOE+00

.OOE+00

.OOE+00

.OOE+00

.OOE+00

NA
1
1
1
1
1
1
1
1

NA
1

NA
2.29E-02

1 .70E-03

5.71 E-03

8.60E-05

2.86E-01
8.57E-04

1.14E-01

1.14E-01
NA

2.86E-02

NA
1.25E-01

1.25E-01

1.25E-01

1.25E-01

1.25E-01

1.25E-01

1.25E-01

1.25E-01
NA

1.25E-01

NA
1.25E-01

1.25E-01

1.25E-01

1 .25E-01
1.25E-01

1.25E-01

1.25E-01

1.25E-01
NA

1.25E-01

Hazard
Index -

Inhalation

NC
5.48E+00

7.37E+01

2.19E+01

1 .46E+03

4.38E-01
1 .46E+02

1.10E+00

1.10E+00
NC

4.38E+00

ENSR International
Page 4 of 5
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TABLE
POTENTIAL HAZARD INDEX
NONCARCINOGENIC ASSESSMENT
INHALATION OF
INDOOR AIR
INDOOR WORKER -RME

Constituent

1 ,1 ,2,2-Tetrachloroethane
4-Methyl-2-pentanone
Benzene
Chlorobenzene
Chloroform
Ethylbenzene
Naphthalene
Tetrachtoroethene

Toluene
Trichloroethene

Vinyl chloride

Reference
HQ (per mg/m3)

NC

5.48E+00
7.37E+01
2.19E+01
1 .46E403
4.38E-01
1 .46E+02
1.10E+00
1.10E+00

NC

4.38E+00

Total HI:

Fill Area G (a)
EPC (mg/m3)

--
4.20E-04
1.98E-03
1.35E-03

--

--

1.01E-04
1.89E-04

4.70E-03
1.58E-04
1.17E-04

HQ

NC

2.30E-03
1.46E-01
2.96E-02

NC

NC

1.48E-02
2.08E-04
5.t6E-03

NC

5.13E-04

1.9BE-01

Fill Area H
EPC (mg/m3)

5.79E-07
--

1.23E-03
1.41E-03
t.89E-04
9.90E-04
1.16E-04

--

--

4.01 E-05
--

a)
HQ

NC

NC

9.06E-02
3.09E-02
2.75E-01
4.34E-04
1 .69E-02

NC

NC

NC

NC

4.14E-01

Fill Area 1 (a)
EPC (mg/m3)

--
--

3.98E-04
2.71 E-03

--

--

--

--

--

1.41E-04
2.76E-03

HQ

NC

NC

2.93E-02
5.94E-02

NC

NC

NC

NC

NC

NC

1.21E-02

1.01E-01

Fill Area L (a)
EPC (mg/m3)

--
--

2.38E-05
--

3.34E-05
--

--

--

--

--

--

HQ
NC

NC

1.75E-03
NC

4.86E-02
NC

NC

NC

NC

NC

NC

5.04E-02

Notes:
-- Not a constituent of potential concern In this area/medium.
EPC - Exposure Point Concentration.
HI - Hazard Index.
HO - Hazard Quotient.

NC - Not Calculated.
(a) - Maximum Indoor air EPC from this area.

RME Indoor alr.xls\nc scale
December 29. 2000

Revision 0



SAUGET AREA 1 - EE/CA AND RI/FS
MLE

ENSR International
Page 1 of 5

Receptor 1:

Receptors Evaluated:

MLE Indoor Industrial Worker

ASSUMPTIONS FOR INDOOR WORKER -MLE
INHALATION OF INDOOR AIR

Assumed
Value Units

Calculated ;
Value I

Inhalation Rate
Body Weight
Exposure Time
Exposure Frequency
Exposure Duration (cancer)
Exposure Duration (noncancer)
Lifetime

MLE Indoor Industrial Worker
MLE Indoor Industrial Worker
MLE Indoor Industrial Worker
MLE Indoor Industrial Worker
MLE Indoor Industrial Worker
MLE Indoor Industrial Worker

1.0
70
8

250
7
7

70

(mj air/hour)
(kg)
(hrs/day) =
(days)/365 (days) =
(yrs)/70(yrs) =
(yrs)tf(yrs) =
(years)

8.00E+00
6.85E-01
1.00E-01
1 .OOE+00

I
10

MLE indoor air.xIsVassum
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SAUGET AREA 1 - EE/CA AND RI/FS
CARCINOGENIC ASSESSMENT
INHALATION OF
INDOOR AIR
INDOOR WORKER -MLE

Constituent

1 ,1 ,2,2-Tetrachloroethane
4-Methyl-2-pentanone
Benzene
Chlorobenzene
Chloroform

Ethylbenzene
Naphthalene
Tetrachloroethene
Toluene
Trlchloroethene
Vinyl chloride

Unit Inhalation Inhalation Lifetime
Concentration Absorption Cancer ADDInh Average Excess Lifetime

In Air Adjustment Slope Factor Indoor Industrial Worker Daily Dose - Inn. Cancer Risk -
(mg/mjalr) Factor (mg/kg-day)" (mg/kg-day) (mg/kg-day) Inhalation

1.00E+00
1.00E+00
1.00E+00
1 .OOE+00
1.00E+00

1.00E+00
1.00E+00
1.00E+00
1.00E+00
1 .OOE+00
1.00E+00

1
NA

1
NA

0.66

NA
NA

1
NA

1
1

2.03E-01
NA

7.70E-03
NA

8.05E-02
NA
NA

2.00E-03
NA

6.00E-03
1.54E-02

7.83E-03
NA

7.83E-03
NA

5.17E-03
NA
NA

7.83E-03
NA

7.83E-03
7.83E-03

7.83E-03
NA

7.83E-03
NA

5.17E-03
NA
NA

7.83E-03
NA

7.83E-03
7.83E-03

1.59E-03
NC

6.03E-05
NC

4.16E-04

NC
NC

1.57E-05
NC

4.70E-05
1.21E-04

ENSR International
Page 2 of 5
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TABLE
POTENTIAL CARCINOGENIC RISK
CARCINOGENIC ASSESSMENT
INHALATION OF
INDOOR AIR
INDOOR WORKER -MLE

ENSR International
Page 3 of 5

Constituent

1 ,1 ,2,2-Tetrachloroethane
4-Methyl-2-pentanone
Benzene
Chlorobenzene
Chloroform
Ethylbenzene
Naphthalene
Tetrachloroethene
Toluene
Trichloroethene
Vinyl chloride

Reference
Risk (per mo/m3)

1 .59E-03
NC

6.03E-05
NC

4.16E-04
NC
NC

1 .57E-05
NC

4.70E-05
1.21E-04

Total:

Fill Area Q (a)
EPC (mg/m3)

--
4.20E-05
4.45E-04
1 .43E-04

--
--

1.07E-05
2.24E-05
4.67E-04
1.62E-05
2.43E-05

Risk

NC
NC

2.68E-08
NC

NC
NC
NC

3.51E-10
NC

7.61E-10

2.93E-09

3.09E-08

Fill Area H (a)
EPC (mo/mS)

2.24E-07
--

4.45E-04
3.88E-04
4.72E-05
2.42E-04
2.52E-05
1.43E-05

--

--

--

Risk

3.56E-10
NC

2.68E-08
NC

1 .96E-08
NC
NC

2.24E-10

NC
NC

NC

4.70E-OB

Fill Area 1 (a)
EPC (mg/m3)

--
--

1 .33E-04
4.80E-04

--
--

--
--
--

2.26E-05
4.18E-04

Risk

NC
NC

8.02E-09
NC

NC
NC
NC

NC

NC

1.06E-09
5.04E-08

5.95E-08

Fill Area L (a)
EPC (mg/m3)

--
--

4.21 E-06
--

6.49E-06

--
--
-

--

--

Risk

NC
NC

2.54E-10
NC

2.70E-09
NC
NC
NC

NC
NC

NC

2.9BE-09

Notes:
•- Not a constituent of potential concern In this area/medium.
EPC - Exposure Point Concentration.
NC - Not Calculated.
(a) - Indoor air EPC calculated from average groundwater concentration In this area.

MLE indoor air.xls\c scale
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SAUGET AREA 1 - EE/CA AND RI/FS
NONCARCINOGENIC ASSESSMENT
INHALATION OF
INDOOR AIR
INDOOR WORKER -MLE

Unit Inhalation Inhalation Chronic
Concentration Absorption Reference ADDinh Average Hazard

In Air Adjustment Dose • Industrial Worker Daily Dose-inh Index -
Constituent (mg/nr'alr) Factor (mg/kg-day) (mg/kg-day) (mg/kg-day) Inhalation

1 , 1 ,2,2-Telrachloroelhane

4-Methyl-2-pentanone

Benzene

Chlorobenzene

Chloroform

Ethylbenzene

Naphthalene

Tetrachloroethene

Toluene
Trlchloroethene

Vinyl chloride

1 .OOE+00 N/

1 .OOE+00

1 .OOE+00

1 .OOE+00

1 .OOE+00

1 .OOE+00

1 .OOE+00

1.00E+00

1.00E+00

1 .OOE+00 N/
1 .OOE+00

V NA

2.29E-02

1 .70E-03

5.71 E-03

8.60E-05

2.86E-01

8.57E-04

1.14E-01

1 1.14E-01

\ NA

2.86E-02

NA

7.83E-02

7.83E-02

7.83E-02

7.83E-02

7.83E-02

7.83E-02

7.83E-02

7.83E-02

NA

7.83E-02

NA

7.83E-02

7.83E-02

7.83E-02

7.83E-02

7.83E-02

7.83E-02

7.83E-02

7.83E-02

NA

7.83E-02

NC

3.42E+00

4.60E+01

1.37E+01

9.10E+02

2.74E-01

9.13E+01

6.87E-01

6.87E-01

NC
2.74E+00

ENSR International
Page 4 ol 5
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TABLE
POTENTIAL HAZARD INDEX
NONCARCINOGENIC ASSESSMENT
INHALATION OF
INDOOR AIR
INDOOR WORKER -MLE

ENSR International
Page 5 of 5

Constituent

1 ,1 ,2,2-Tetrachloroethane
4-Melhyl-2-pentanone
Benzene
Chlorobenzene
Chloroform
Ethylbenzene
Naphthalene
Tetrachloroethene
Toluene
Trichloroethene
Vinyl chloride

Rafarence
HQ (par mg/m3)

NC
3.42E+00
4.60E+01
1 .37E+01
9.10E+02
2.74E-01
9.13E+01
6.87E-01
6.87E-01

NC
2.74E+00

Total HI:

Fill Area Q (a)
EPC (mg/m3)

--
4.20E-05
4.45E-04
1 .43E-04

--
--

1.07E-05
2.24E-05
4.67E-04
1.62E-05
2.43E-05

HQ

NC
1.44E-04
2.05E-02
1.96E-03

NC
NC

9.77E-04
1.54E-05
3.21E-04

NC
6.66E-05

2.40E-02

Fill Araa H (a)
EPC (mg/m3)

2.24E-07
--

4.45E-04
3.88E-04

4.72E-05
2.42E-04
2.52E-05
1 .43E-05

--
--
--

HQ

NC
NC

2.05E-02
5.32E-03
4.30E-02
6.62E-05
2.30E-03
9.82E-06

NC

NC
NC

7.11E-02

Fill Araa 1 (a)
EPC (mg/m3)

--
--

1.33E-04
4.80E-04

--
--

--
--
--

2.26E-05
4.18E-04

HQ

NC
NC

6.12E-03
6.58E-03

NC
NC
NC
NC
NC
NC

1.15E-03

1.38E-02

Fill Area L (a)
EPC (mg/m3)

--
--

4.21 E-OB
--

6.49E-06
--

--
--
--
--
--

HQ

NC
NC

1.94E-04

NC
5.91 E-03

NC
NC
NC
NC
NC
NC

8.10E-03

Notes:
-- Not a constituent of potential concern in this area/medium.
EPC - Exposure Point Concentration.
HI - Hazard Index.
HQ - Hazard Quotient.
NC - Not Calculated.
(a) - Indoor air EPC calculated from average groundwater concentration In this area.

MLE Indoor alr.xIsNnc scale
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SAUGET AREA 1 - EE/CA AND RI/FS
RME

ENSR International
Page 1 of 5

Receptors Evaluated

[[Receptor 3: RME Outdoor Works

ASSUMPTIONS FOR OUTDOOR WORKER RME
INCIDENTAL INQESTfON AND DERMAL CONTACT SURFACE SOIL

i Assumed
j Value Units

Calculated
Value

Soil Ingeslion Rate
Soil on Skin
Skin Exposed
Body Weight
Exposure Frequency
Exposure Duration (cancer)
Exposure Duration (noncancer)
Lifetime
Unit Conversion Factor

RME Outdoor Worker
RME Outdoor Worker
RME Outdoor Worker
RME Outdoor Worker
RME Outdoor Worker
RME Outdoor Worker
RME Outdoor Worker

50 (mg soil/day)
0.02 (mg/cm*)
3339 (cm')

70 (kg)
190 (days)/365(days) = 5.21 E-01
25 (years)/70(years) = 3.57E-01
25 (yrs)/25(yrs) = 1 .OOE+00
70 (years)

1.00E-06 (kg/mg)

I
s 22-Dec-OO

RME outdoor worker soil.xls\assum
December 29. 2000

Revision 0



SAUGET AREA 1 - EE/CA AND RI/FS
RME
POTENTIAL CARCINOGENIC RISK
INCIDENTAL INQESTION AND DERMAL CONTACT
SURFACE SOIL
OUTDOOR WORKER RME

ENSR International
Page 2 of 5

Constituent

Arsenic
Benzo(a)anlhracene
Benzo(a)pyrene
Benzo(b)fluoranlhene
Copper
Dlbenzo(a,h)anlhracene
Dleldrin
lndeno(1 ,2,3-cd)pyrene
Total 2,3,7.8-TCDDTEQ
Total PCBs

Unit Oral - Soli Dermal - Soil Oral Lifetime Lifetime
Concentration Absorption Absorption Cancer ADDIng Average ADDder Average Excess Lifetime Excess Lifetime Total

in Soil Adjustment Adjustment Slope Factor RME Outdoor Worker Daily Dose-Ing. RME Outdoor Worker Dally Dose-Der. Cancer Risk • Cancer Risk - Excess Lifetime
(mg/kgsoil) Factor Factor (mg/kg-day)'' (mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day) Ingeslion Dermal Contact Cancer Risk

1 .OOE+00
1. OOE+00
1. OOE+00
1. OOE+00
1 .OOE+00
1 .OOE+00
1 .OOE+00
1 .OOE+00
1 .OOE+00
1. OOE+00

0.3
0.29

0.29

0.29

NA
0.29

1
0.29

0.5
0.83

0.001
0.02

0.02

0.02

NA
0.02

001
0.02

0.05

0.04

1 .50E+00
7.30E-01
7.30E+00
7.30E-01

NA
7.30E+00
1.60E+01
7.30E-01
1.50E+05
2.00E+00

3.98E-08
3.85E-08
3.85E-08
3.85E-08

NA
3.85E-08
1.33E-07
3.85E-08
G.64E-08
1.10E-07

3.98E-08
3.85E-08
3.85E-08
3.85E-08

NA
385E-08
1.33E-07
3.85E-08
6.64E-08
1.10E-07

1.77E-10
3.55E-09
3.S5E-09
3.55E-09

NA
3.55E-09
1.77E-09
3.55E-09
8.87E-09
7.09E-09

1.77E-10
3.55E-09
3.55E-09
3.55E-09

NA
3.55E-09
1.77E-09
3.55E-09
8.87E-09
7.09E-09

5.98E-08
2.81 E-08

2.81E-07
2.81 E-08

NA
2.81 E-07

2.12E-06
2.81 E-08

9.96E-03
2.20E-07

2.66E-10
2.59E-09
2.59E-08
2.S9E-09

NA
2.59E-08
2.84E-08
2.59E-09
1.33E-03
1.42E-08

6.00E-08
3.07E-08
3.07E-07
3.07E-08

NC
3.07E-07
2.15E-06
3.07E-08
1.13E-02
2.35E-07

ENSR International RME outdoor worker soil.xls\cancer



TABLE
POTENTIAL CARCINOGENIC RISK - RME
INCIDENTAL INQESTION AND DERMAL CONTACT
SURFACE SOIL
OUTDOOR WORKER RME
SAUGET AREA 1 - EE/CA AND RI/FS

ENSR International
Page 3 of 5

01

Constituent

Arsenic
3enzo(a)anthracene
Benzo(a)pyrene
3enzo(b)lluoranthene
Copper
Dibenzo(a ,h)anthracene
Oieldrin
lndeno(1 ,2,3-cd)pyrene
Total 2,3.7,8-TCDD TEQ
Total PCBs

Reference

Risk
(per mo/kg)

6.00E-08
3.07E-OB
3.07E-07
3.07E-08

NC
3.07E-07
2.15E-06
3.07E-08
1.13E-02
2.35E-07

Total:

Transect 3

EPC
(mo/kg)

--
2.60E-01

--

--
--
-•

Risk

NC
NC

7.98E-08
NC
NC
NC
NC
NC
NC
NC

7.98E-08

Transect 4

EPC
(mg/kg)

-•
3.50E+00

--

2.30E-01
-
--
--
--

Risk

NC
NC

1 .07E-06
NC
NC

7.08E-08
NC
NC
NC
NC

1.15E-06

Transect 6

EPC
(mg/kg)

--
3.60E+00

-

--
-
--
--
--

Risk

NC
NC

1.11E-06
NC
NC
NC
NC
NC
NC
NC

1.11E-06

Transect 7

EPC
(mg/kg)

1.50E+01
•-

2.10E+00
--
-•
--
--
--
--
--

Risk

8.99E-07
NC

6.45E-07
NC
NC
NC
NC
NC
NC
NC

1.54E-06

Fill Area H

EPC
(mg/kg)

6.40E+01
--
--
--

-
..

1.30E-03
1.52E+00

Risk

3.84E-06
NC
NC
NC
NC
NC
NC
NC

1.47E-05
3.57E-07

1.89E-05

Fill Area 1

EPC
(mg/kg)

2.20E+00

1.30E404
--
--
--

1 .20E-02
1.21E+02

Risk

NC
NC

6.75E-07
NC
NC
NC
NC
NC

1.3SE-04
2.85E-05

1.6SE-04

Fill Area L

EPC
(mo/kg)

3.70E+01

7.00E+00
-
--

1.30E+00
..
-
-

1.07E+00

Risk

2.22E-06
NC

2.15E-06
NC
NC

3.99E-07
NC
NC
NC

2.51E-07
5.02E-06

Notes:
-- Not a constituent ol potential concern In this area/medium.
EPC - Exposure Point Concentration.
NC • Not Calculated, no dose-response value or not a constituent of potential concern in this area/medium.

RME outdoor worker soil.xls\c scale
December 29, 2000

Revision 0
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SAUGET AREA 1 - EE/CA AND RI/FS
RME
NONCARCINOOENIC HAZARD INDEX
INCIDENTAL INGESTION AND DERMAL CONTACT
SURFACE SOIL
OUTDOOR WORKER RME

ENSR International
Page 4 o!5

Constituent

Arsenic
Benzo(a)anlhracene
Benzo(a)pyrene
Benzo(b)lluoranlhene
Copper
Dibenzo(a,h)anlhracene
Dleldrin
lndeno(1 ,2,3-cd)pyrene
Total 2,3,7,8-TCDD TEO
Total PCBs

Unit Oral - Soil Dermal - Soil Oral Chronic Chronic
Concentration Absorption Absorption Reference ADDIng Average ADDder Average

in Soil Adjustment Adjustment Dose RME Outdoor Worker Daily Dose-Ing. RME Outdoor Worker Daily Dose-Der.
(mo/kfj-soil) Factor Factor (mg/kg-day) (mg/kg-day) (mg/kg-day) (mo/kg -day) (mg/kg-day)

1 .OOE+00
1.00E+00
1.00E+00
l.OOE+00
1 .OOE+00
1 .OOE+00
1.00E+00
1.00E+00
1.00E+00
1.00E+00

0.3
NA
NA
NA

1
NA

1
NA
NA

0.83

0.001
NA
NA
NA

0.002
NA

0.01

NA
NA

0.04

3.00E-04
NA
NA
NA

3.70E-02
NA

5.00E-05
NA
NA

2.00E-05

1.12E-07
NA
NA
NA

3.72E-07
NA

3.72E-07
NA
NA

3.09E-07

1.12E-07
NA
NA
NA

3.72E-07
NA

3.72E-07
NA
NA

3.09E-07

4.97E-10
NA
NA
NA

9.93E-10
NA

4.97E-09
NA
NA

1.99E-08

4.97E-10
NA
NA
NA

9.93E-10
NA

4.97E-09
NA
NA

1.99E-08

Hazard Hazard
Index - Index -

Ingestlon Dermal Contact
3.72E-04

NA
NA
NA

1 .OOE-05
NA

7.44E-03
NA
NA

1.54E-02

1.66E-06
NA
NA
NA

2.88E-08
NA

9.93E-05
NA
NA

9.93E-04

Total
Hazard

Index
3.73E-04

NC
NC
NC

1.01E-05
NC

7.54E-03
NC
NC

1.64E-02

RME outdoor worker soil.xls\noncancer December 29, 2000



TABLE
POTENTIAL HAZARD INDEX - RME
INCIDENTAL INOESTION AND DERMAL CONTACT
SURFACE SOIL
OUTDOOR WORKER RME
SAUGET AREA 1 - EE/CA AND RI/FS

ENSR International
Page 5 ot 5

Constituent

Arsenic
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)lluoranlhene
Copper
Dibenzo(a,h)an!hracono
Dieldrin
lndeno(1 ,2,3-cd)pyrene
Total 2,3,7,8-TCDD TEQ
Total PCBs

Reference II Transect 3 [1 Transect 4 II Transect 6 II Transect 7
HQ (per mg/kg) || EPC (mg/kg) | HQ|| EPC (mg/kg) |HQJ | EPC (mg/kg) I HQ|| EPC (mg/kg) | HQ

3.73E-04
NC
NC
NC

1.01E-05
NC

7.54E-03
NC
NC

1.64E-02
Total HI:

-
2.60E-01

•-
--
-.

--
-

NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

--
3.50E+00

-
--

2.30E-01
.-
-
--
--

NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

-
3.60E+00

-
-
--
--
-•
-•
•-

NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

1 .50E+01

2.10E+00
-
-•
--

--
-

6.59E-03
NC
NC
NC
NC
NC
NC
NC
NC
NC

5.59E-03

Fill Area H
EPC (mg/kg)

6.40E+01
-
-
••
--
--
-
••

1.30E-03
1.52E+00

HQ

2.39E-02
NC
NC
NC
NC
NC
NC
NC
NC

2.50E-02
4.89E-02

Fill Area 1
EPC (mg/kg)

•-
2.20E+00

-•
1.30E+04

--
•-

1.20E-02
1.21E+02

HQ

NC
NC
NC
NC

1.31E-01
NC
NC
NC
NC

1.99E+00
2.12E+00

Notes:

Fill Area L
EPC (mg/kg)

3.70E+01
--

7.00E+00
-
--

1 .30E+00
-
-

1.07E+00

HQ

1.3BE-02
NC
NC
NC
NC
NC
NC
NC
NC

1.76E-02
3.14E-02

-- Not a constituent of concern in this area/medium.
•- Not a constituent of concern In this area/medium.
•• Not a constituent of potential concern In this area/medium.
EPC - Exposure Point Concentration.
HI - Hazard Index.
HQ - Hazard Quotient.
NC - Not Calculated, no dose-response value or not a constituent of potential concern In this area/medium.

I
co

RME outdoor worker so!l.xls\nc scale
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Revision 0



ENSR International
Page 1 of 4

Assumed
Value Units

Calculated
Value

1.6
70
8

190
25
25
70

(m3 air/hour)
(kg)
(hrs/day) =
(days)/365 (days) =
(yrs)/70(yrs) =
(yrs)/25(yrs) =
(years)

8.00E+00
5.21 E-01
3.57E-01
1 .OOE-t-00

December 29, 2000
Revision 0

SAUGET AREA 1 - EE/CA AND RI/FS
RME

Receptors Evaluated:

[[Receptor 1: RME Outdoor Worker

"ASSUMPTIONS FbR"oWbboRw6RKER'-'RME'
INHALATION OF OUTDOOR AIR PARTICULATES

Inhalation Rate
Body Weight
Exposure Time
Exposure Frequency
Exposure Duration (cancer)
Exposure Duration (noncancer)
Lifetime

RME Outdoor Worker
RME Outdoor Worker
RME Outdoor Worker
RME Outdoor Worker
RME Outdoor Worker
RME Outdoor Worker

RME outdoor worker outdoor air soll.xIsVassum
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SAUQET AREA 1 - EE/CA AND RI/FS
CARCINOGENIC ASSESSMENT
INHALATION OF
OUTDOOR AIR PARTICULATES
OUTDOOR WORKER - RME

ENSR International
Page 2 of 4

Constituent

Arsenic
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)lluoranthene
Copper
Dlbenzo(a,h)anthracene
Dieldrln
lndeno(1 ,2,3-cd)pyrene
Total 2,3,7.8-TCDD TEQ
Total PCBs

Unit Inhalation Inhalation Lifetime
Concentration Absorption Cancer ADDinh Average Excess Lifetime

In Air Adjustment Slope Factor RME Outdoor Worker Dally Dose - Inh. Cancer Risk -
(mg/nValr) Factor (mg/kg-day)' ' (mg/kg-day) (mg/kg-day) Inhalation

1 .OOE+00
1. OOE+00
1 .OOE+00
1 .OOE+00
1 .OOE+00
1. OOE+00
1. OOE+00
1. OOE+00
1 .OOE+00
1. OOE+00

1 1.50E+01
1 3.10E-01
1 3.10E+00
1 3.10E-01

NA NA
1 3.10E+00
1 1.61E+01
1 3.10E-01
1 1 .50E+05
1 2.00E+00

3.40E-02
3.40E-02
3.40E-02
3.40E-02

NA
3.40E-02
3.40E-02
3.40E-02
3.40E-02
3.40E-02

3.40E-02
3.40E-02
3.40E-02
3.40E-02

NA
3.40E-02
3.40E-02
3.40E-02
3.40E-02
3.40E-02

5.10E-01
1.05E-02
1.05E-01
1.05E-02

NC
1.05E-01
5.47E-01
1.05E-02

5.10E+03
6.80E-02

RME outdoor worker outdoor air soil.xls\cancer
December 29, 2000

Revision 0



TABLE
POTENTIAL CARCINOGENIC RISK
CARCINOGENIC ASSESSMENT
INHALATION OF
OUTDOOR AIR PARTICIPATES
OUTDOOR WORKER • RME

ENSR International
Page 3 of 4

Constituent

Arsenic
3enzo(a)anlhracene
Benzo(a)pyrene
3enzo(b)fluoranlhene
Copper
Dibenzo(a.h)anthracene
Dleldrin
lndeno(1 ,2,3-cd)pyrene
Total 2,3,7,8-TCDD TEQ
Total PCBs

Reference

Risk
(per mg/m3)

5.10E-01
1 .05E-02
1.05E-01
1.05E-02

NC
1.05E-01
5.47E-01
1.05E02
5.10E+03
680E-02

Total:

Transect 3

EPC
(mg/m3)

••
2.20E-IO

--

•-

Rl*k

NC
NC

2.32E-11
NC
NC
NC
NC
NC
NC
NC

2.32E-^1
Notes:

Transact 4

EPC
(mg/m3)

-
2.96E-09

1.94E-10

-
--
-

Risk

NC
NC

3.I2E-10
NC
NC

2.05E-11
NC
NC
NC
NC

3.32E-10

TranMct 6

EPC
(mg/m3)

3.04E-09

•-

Risk

NC
NC

3.21E-10
NC
NC
NC
NC
NC
NC
NC

3.21E-10

Transect 7

EPC
(mg/m3)

1.27E-08
--

1.77E-09
•-

•-
--

Risk

64SE-09
NC

1.87E-10
NC
NC
NC
NC
NC
NC
NC

6.64E-09

Fill Area H

EPC
(mg/m3)

8.11E-08

--
..
--

1.65E-12
1.93E-09

Risk

4.13E-08
NC
NC
NC
NC
NC
NC
NC

8.40E-09
1.31E-10
î E-OS

Fill Area 1

EPC
(mg/m3)

•-
3.64E-09

2.15E-05

1.99E-11
2.01E-07

Risk

NC
NC

3.84E-10
NC
NC
NC
NC
NC

1.01E-07
1.37E-08
1.15E-07

Fill Aral L

EPC
(mo/rnS)

3.13E-08

5.91 E-09

1.10E-09

-•

9.04E-10

Risk

1 .59E-08
NC

623E-10
NC
NC

1.16E-10
NC
NC
NC

6.15E-11
1.67E-08

•• Not a constituent of potential concern In this area/medium.
EPC - Exposure Point Concentration.
NC • Not Calculated.

RME outdoor worker outdoor air soil xlsVc scale
December 29,2000

Revision 0



SAUGET AREA 1 - EE/CA AND RI/FS
NONCARCINOGENIC ASSESSMENT
INHALATION OF
OUTDOOR AIR PARTICULATES
OUTDOOR WORKER - RME

ENSR International
Page 4 of 4

Constituent
Arsenic
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)(luoranthene
Copper
Dlbenzo(a,h)anthracene
Dleldrln
lndeno(1 ,2,3-cd)pyrene
Total 2.3.7 ,8-TCDD TEQ
Total PCBs

Unit Inhalation Inhalation Chronic
Concentration Absorption Reference AODinh Average Hazard

In Air Adjustment Dose E Outdoor Worker Daily Dose-lnh Index -
(mg/rrValr) Factor (mg/kg-day) (mg/kg-day) (mg/kg-day) Inhalation

1 .OOE+00
1 .OOE+00
1 .OOE+00
1 .OOE+00
1. OOE+00
1 .OOE+00
1 .OOE+00
1. OOE+00
1 .OOE+00
1. OOE+00

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

TJ

NJ
NJ

RME outdoor worker outdoor air soil.xls\noncancer
December 29. 2000

Revision 0



SAUOET AREA 1 • EE/CA AND RI/FS
RME

ENSR International
Page 1 of 5

[[Receptor 1:

Receptors Evaluated:

RME Outdoor Industrial Worker

ASSUMPTIONS FOR OUTDOOR WORKER - RME
INHALATION OF OUTDOOR AIR VOCs

Assumed
Value Units

Calculated i
Value j

Inhalation Rate
Body Weight
Exposure Time
Exposure Frequency
Exposure Duration (cancer)
Exposure Duration (noncancer)
Lifetime

RME Outdoor Industrial Worker
RME Outdoor Industrial Worker
RME Outdoor Industrial Worker
RME Outdoor Industrial Worker
RME Outdoor Industrial Worker
RME Outdoor Industrial Worker

1.6 (mj air/hour)
70 (kg)
8 (hrs/day) = 8.00E+00

190 (days)/365 (days) = 5.21E-01
25 (yrsK70(yrs) = 3.57E-01
25 (yrs)/25(yrs) = 1 .OOE+00
70 (years)

NJ
Ul

RME outdoor air voc.xls\assum
December 29, 2000

Revision 0



ENSR International
Page 2 of 5

SAUGET AREA 1 - EE/CA AND RI/FS
CARCINOGENIC ASSESSMENT
INHALATION OF
OUTDOOR AIR VOCs
OUTDOOR WORKER - RME

Constituent

1 ,1 ,2,2-Tetrachloroethane
4-Melhyl-2-pentanone
Benzene
Chlorobenzene

Chloroform
Ethylbenzene
Naphthalene
Tetrachloroethene
Toluene
Trlchloroethene
Vinyl chloride

Unit Inhalation Inhalation Lifetime
Concentration Absorption Cancer ADDInh Average Excess Lifetime

In Air Adjustment Slope Factor RME Outdoor Industrial Worker Daily Dose - Inh. Cancer Risk -
(mg/nVair) Factor (mg/kg-day)' (mg/kg-day) (mg/kg-day) Inhalation

1. OOE+00
1. OOE+00
1 .OOE+00
1 .OOE+00
1.00E+00
1. OOE+00
1. OOE+00
1. OOE+00
1 .OOE+00
1 .OOE+00
1 .OOE+00

1

NA
1

NA

0.66
NA
NA

1
NA

1
1

2.03E-01
NA

7.70E-03
NA

8.05E-02
NA

NA
2.00E-03

NA

6.00E-03
1.54E-02

3.40E-02
NA

3.40E-02
NA

2.24E-02
NA

NA
3.40E-02

NA
3.40E-02
3.40E-02

3.40E-02
NA

3.40E-02
NA

2.24E-02
NA
NA

3.40E-02
NA

3.40E-02
3.40E-02

6.90E-03
NC

2.62E-04
NC

1.81E-03
NC
NC

6.80E-05
NC

2.04E-04
5.24E-04

RME outdoor air voc.xls\cancer
December 29, 2000

Revision 0
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TABLE
POTENTIAL CARCINOGENIC RISK
CARCINOGENIC ASSESSMENT
INHALATION OF
OUTDOOR AIR VOCs
OUTDOOR WORKER • RME

ENSR International
Page 3 of 5

Conttltirant

1,1,2,2-Telrachtoroethan

4-Melhyl-2-pentanone
Benzene
Chlorobenzane
Chloroform
Ethylbenzene
Naphthalene
Tetrachloroelhene
Toluene
Trtehtoroethene
Vinyl chloride

Reference
Risk (per mg/m3)

690E-03
NC

2.62E-04

NC
1.61E-03

NC
NC

6.80E-OS
NC

2.04E-04
524E-04

Total:

Fill Are* Q (•)
EPC |m(j/mi)

9.50E-08
1.40E-04

9.50E-05

--

690E-06
1 .50E-05
3.40E-04
1 .70E-05
2.30E-05

Rltk

NC

NC
3.68E-08

NC

NC
NC
NC

1 .02E-09
NC

3.47E-09
I.20E-08

S.32E-08

Fill Aral H(«)
CPd (fflg/mS)

250E-07

1.40E-04
1.60E-04

2.50E-05
1.20E-04
1 .30E-05

7.00E-06

Rlik

1.73E-09
NC

3.66E-08
NC

4.52E-08
NC
NC
NC
NC

1.43E-09
NC

6.50E-08

Fill Area 1 (•)
EPC ImgAtrt)

--

1.20E-04
8.10E-04

• •

-•
6.40E-05
2.30E-03

Rlak

NC

NC

3.14E-08
NC
NC
NC
NC
NC
NC

1.31E-08
1.20E-08

1.25E-06

Fill Area L (a)
EPC (mo/mJ)

.-

••

1.00E-06

1 .40E-06
--

--

-•

Rltk

NC
NC

2.82E-10

NC
2.53E-09

NC
NC
NC
NC
NC
NC

2.79E-08

Notes:
-- Not a constituent of potential concern In this area/medium.
EPC • Exposure Point Concentration.
NC • Not Calculated, no dose-response value or not a constituent of potential concern In this area/medium.
(a) • Maximum outdoor air EPC from this area.

RME outdoor air voc.xls\c scale
December 29,2000

Revision 0



ENSR International
Page 4 of 5

•o
I

SAUGET AREA 1 - EE/CA AND RI/FS
NONCARCINOQENIC ASSESSMENT
INHALATION OF
OUTDOOR AIR VOCs
OUTDOOR WORKER - RME

Constituent

1 .1 ,2.2-Tetrachloroethane
4-Methy!-2-pentanone

Benzene
Chlorobenzene

Chloroform

Ethylbenzene

Naphthalene
Tetrachloroethene
Toluene
Trichloroethene
Vinyl chloride

Unit Inhalation Inhalation Chronic
Concentration Absorption Reference ADDInh Average

In Air Adjustment Dose ' Industrial Worker Dally Dose-lnh
(mg/rrValr) Factor (mg/kg-day) (mg/kg-day) (mg/kg-day)

1 .OOE+00
1 .OOE+00

1 .OOE+00

1. OOE+00

1 .OOE+00

1. OOE+00

1. OOE+00
1 .OOE+00
1 .OOE+00
1 .OOE+00
1 .OOE+00

NA
1

1
1

1
1

1
1
1

NA
1

NA
2.29E-02

1.70E-03
5.71 E-03

8.60E-05

2.86E-01
8.57E-04

1.14E-01
1.14E-01

NA
2.86E-02

NA
9.52E-02

9.52E-02

9.52E-02

9.52E-02

9.52E-02

9.52E-02
9.52E-02
9.52E-02

NA
9.52E-02

NA
9.52E-02

9.52E-02
9.52E-02

9.52E-02

9.52E-02

9.52E-02
9.52E-02
9.52E-02

NA
9.52E-02

Hazard
Index -

Inhalation

NC
4.16E+00

5.60E+01
1.67E+01

1.11E+03

3.33E-01

1.11E+02
8.35E-01
8.35E-01

NC
3.33E+00

RME outdoor air voc.xls\noncancer
December 29, 2000

Revision 0
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TABLE
POTENTIAL HAZARD INDEX
NONCARCINOGENIC ASSESSMENT
INHALATION OF
OUTDOOR AIR VOCs
OUTDOOR WORKER - RME

Constituent

1 , 1 ,2,2-Tetrachloroelhane
4-Molhyl-2-pcnlanono

Benzene
Chlorobenzeno
Chloroform

Ethylbenzene
Naphthalene
Tetrachloroethene
Toluene
Trichloroethene

Vinyl chloride

Reference
HQ (per mg/m3)

NC
4.16E+00
5.60E+01
1.67E+01
1.11E+03
3.33E-01
1.11E+02
8.35E-01
8.35E-01

NC

3.33E+00

Total HI:

Fill Area 0 (a)
EPC (rng/m3)

--
9.50E-08
1.40E-04

9.50E-05
.-

6.90E-06
1.50E-05
3.40E-04

1.70E-05

2.30E-05

HQ

NC

3.96E-05
7.84E-03
1.58E-03

NC
NC

7.66E-04
1.25E-05
2.84E-04

NC

7.66E-05

1.06E-02

Fill Area H (a)
EPC (mg/m3)

2.50E-07

1.40E-04

1.60E-04

2.50E-05
1.20E-04
1.30E-05

--

7.00E-06
--

HQ

NC
NC

7.84E-03

2.67E-03
2.77E-02

3.99E-05
1.44E-03

NC
NC
NC

NC

3.97E-02

Fill Area 1 (a)
EPC (mg/m3)

--

1.20E-04
8.10E-04

--

--

--
--
--

6.40E-05

2.30E-03

HQ

NC

NC
6.72E-03
1.35E-02

NC

NC
NC
NC
NC

NC

7.66E-03

2.79E-02

Fill Area L (a)
EPC (mg/m3)

--
--

1.00E-06
--

1.40E-06
--

--
--
--
--

--

HQ

NC

NC
5.60E-05

NC

1.55E-03
NC
NC
NC
NC
NC

NC

1.61E-03

Notes:
-- Not a constituent of potential concern in this area/medium.
EPC • Exposure Point Concentration.
HI - Hazard Index.
HO - Hazard Quotient.
NC - Not Calculated, no dose-response value or not a constituent of potential concern in this area/medium.
(a) - Maximum outdoor air EPC from this area.

RME outdoor air voc.xisVnc scale
December 29, 2000
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SAUGET AREA 1 - EE/CA AND RI/FS
MLE

Receptors Evaluated

[[Receptor 3: MLE Outdoor WorkeH

ASSUMPTIONS FOR OUTDOOR WORKER MLE
INCIDENTAL INGESTION AND DERMAL CONTACT SURFACE SOIL

Assumed
Value Units

Calculated
Value

Soil Ingestion Rale
Soil on Skin
Skin Exposed
Body Weight
Exposure Frequency
Exposure Duration (cancer)
Exposure Duration (noncancer)
Lifetime
Unit Conversion Factor

MLE Outdoor Worker
MLE Outdoor Worker
MLE Outdoor Worker
MLE Outdoor Worker
MLE Outdoor Worker
MLE Outdoor Worker
MLE Outdoor Worker

30
0.02
3339

70
190

7
7

70
1.00E-06

(mg soil/day)
(mg/cm*)
(cm*)
(kg)
(days)/365(days) =
(years)/70{years) =
(yrs)/7(yrs) =
(years)
(kg/mg)

5.21E-01
1.00E-01
1.00E+00

-o
rvi
00

22-Dec-OO

MLE outdoor worker soll.xls\assum
December 29, 2000
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SAUGET AREA 1 - EE/CA AND RI/FS
MLE
POTENTIAL CARCINOGENIC RISK
INCIDENTAL INOESTION AND DERMAL CONTACT
SURFACE SOIL
OUTDOOR WORKER MLE

Unit Oral - Soil Dermal • Soil Oral
Concentration Absorption Absorption Cancer

In Soil Adjustment Adjustment Slope Factor MLE
Constituent (mg/kg soil) Factor Factor (mg/kg-day) "

Arsenic 1 .OOE+00
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)(luocanlhena
Copper
Dibenzo(a,h)anthracene
Oieldrin
lndeno(1 ,2,3-cd)pyrene
Total 2,3.7,8-TCDD TEQ

.OOE+00

.OOE+00

.OOE+00

.OOE+00

.OOE+00

.OOE+00

.OOE+00

.OOE+00
Total PCBs t. OOE+00

0.3
0.29

0.29

0.29
NA

0.29

1
029

0.5
0.83

0.001
0.02

0.02

0.02

NA
0.02

0.01

0.02

0.05

0.04

1 .50E+00
7.30E-01
7.30E+00
7.30E-01

NA
7.30E+00
1.60E+01
7.30E-01
1 .50E+05
2.00E+00

Lifetime Lifetime
ADDIng Average ADDder Average Excess Liletime Excess Lifetime Total

Outdoor Worker Daily Dose-Ing. MLE Outdoor Worker Dally Dose-Der. Cancer Risk- Cancer Risk- Excess Lifetime
(mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day) Ingestlon Dermal Contact Cancer Risk

6.69E-09
6.47E-09
647E-09
6.47E-09

NA
6.47E-09
2.23E-08
6.47E-09
1.12E-08
1 .85E-08

6.69E-09
647E-09
6.47E-09
647E-09

NA
6.47E-09
2.23E-08
6.47E-09
1.12E-08
1.85E-08

4.97E-11
9.93E-10
9.93E-10
9.93E-10

NA
9.93E-10
4.97E-10
9.93E-10
2.48E-09
1 .99E-09

4.97E-11
9.93E-10
9.93E-10
993E-10

NA
9.93E-10
4.97E-10
9.93E-10
2.48E-09
1.99E-09

1.00E-08
4.72E-09
4.72E-08
4.72E-09

NA
4.72E-08
3.57E-07
4.72E-09
1 .67E-03
3.70E-08

7.4SE-U
7.25E-10
7.25E-09
725E-10

NA
7.25E-09
7.95E-09
7.25E-10
3.72E-04
3.97E-09

1.01E-OB
5.45E-09
5.45E-08
5.45E-09

NC
5.45E-08
3.65E-07
5.45E-09
2.05E-03
4.10E-OB

ENSR Into' MLE outdoor worker S''" »ls\cancer
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TABLE
POTENTIAL CARCINOGENIC RISK - MLE
INCIDENTAL INGESTION AND DERMAL CONTACT
SURFACE SOIL
OUTDOOR WORKER MLE
SAUGET AREA t • EE/CA AND RI/FS

Constituent

Arsenic
Benzo(a)anlhracene
Benzo(a)pyrene
Benzo(b)rluoranlhene
Copper
Dlbenzo(a.h)anthracene
DteWtln
lndeno(1 ,2,3-cd)pyrene
Total 2.3,7,8-TCDO TEO
Total PCBs

Reference
Risk (per
mg/kfl)

1.01 E-08
5.45E-09
5.45E-08
5.45E-09

NC
S.45E-OB
365E-07
5.45E-09
2.0SE-03
4.10E-08

Total:

Transect 3
EPC

(mg/kg)

1.37E-01

--

Risk

NC
NC

7.46E-09
NC
NC
NC
NC
NC
NC
NC

7.46E-09

Tranaect 4

EPC (mg/kg)

••
590E-01

• -

1.30E-01

Risk

NC
NC

3 21 E-08
NC
NC

7.08E-09
NC
NC
NC
NC

3.«2E-oa

Transect 8
EPC

(mg/kg)

..

5.04E-01
• •
• -
--

Risk

NC
NC

2.7SE-08
NC
NC
NC
NC
NC
NC
NC

2.7SE-08

Transect 7

EPC (mg/kg)

9.99E+00

3.74E-01

Risk

1.01E-07
NC

204E-08
NC
NC
NC
NC
NC
NC
NC

1.21E-07

Fill Area H

EPC (mg/kg)

2.28E+01

--

S.33E-04
6.60E-01

Risk

2.31 E-07
NC
NC
NC
NC
NC
NC
NC

1 09E-06
2.7IE-08
1.3SE-M

Fill Area 1

EPC (mg/kg)

..

6.29E-01

6.66E+03

• •

3.34E-03
3.13E+01

Risk

NC
NC

3.43E-08
NC
NC
NC
NC
NC

S.83E-08
128E-08
8.18E-06

Fill Are* L
EPC

(mg/kg)

3.33E+01
--

2.30E+00

4.5SE-01

490E-01

Risk

3.37E-07
NC

1-25E-07
NC
NC

2.48E-08
NC
NC
NC

2.01 E-08
S.07E-07

Notes:
•• Not a constituent of potential concern In this area/medium.
EPC - Exposure Point Concentration.
NC • Not Calculated, no dose-response value or not a constituent of potential concern In this area/medium.

MLE outdoor worker soil xls\c scale
December 29,2000
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SAUGET AREA 1 - EE/CA AND RI/FS
MLE
NONCARCINOGENIC HAZARD INDEX
INCIDENTIAL INGESTION AND DERMAL CONTACT
SURFACE SOIL
OUTDOOR WORKER MLE

ENSR International
Page 4 o(5

Constituent

Arsenic
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)lluoranlhene
Copper
Dibenzo(a,h)anthracen9
Dieldrin
lndeno(1 ,2.3-cd)pyrene
Total 2,3,7.8-TCDD TEQ
Total PCBs

Unit Oral - Soil Dermal - Soil Oral Chronic Chronic
Concentration Absorption Absorption Reference ADDIng Average ADDder Average

in Soil Adjustment Adjustment Dose MLE Outdoor Worker Dally Dose-Ing. MLE Outdoor Worker Dally Dose-Der.
(mg/kg-soil) Factor Factor (mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day)

1 .OOE+00
1. OOE+00
1. OOE+00
1 .OOE+00
1 .OOE+00
1 OOE+00
1 .OOE+00
1. OOE+00
1. OOE+00
1 .OOE+00

0.3
NA
NA
NA

1
NA

1
NA
NA

0.83

0.001
NA
NA
NA

0.002
NA

0.01

NA
NA

0.04

3.00E-04
NA
NA
NA

3.70E-02
NA

5.00E-05
NA
NA

2.00E-05

6.69E-08
NA
NA
NA

2.23E-07
NA

2.23E-07
NA
NA

1 .85E-07

6.69E-08
NA
NA
NA

2.23E-07
NA

2.23E-07
NA
NA

1 .85E-07

4.97E-10
NA
NA
NA

9.93E-10
NA

4.97E-09
NA
NA

1 .99E-08

4.97E-10
NA
NA
NA

9.93E-10
NA

4.97E-09
NA
NA

1 .99E-08

Hazard Hazard
Index - Index -

Ingestlon Dermal Contact

2.23E-04
NA
NA
NA

6.03E-06
NA

4.46E-03
NA
NA

9.28E-03

1.66E-06
NA
NA
NA

2.68E-08
NA

9.93E-05
NA
NA

9.93E-04

Total
Hazard

Index

2.25E-04
NC
NC
NC

6.06E-06
NC

4.56E-03
NC
NC

1 .03E-02

00

MLE oulf* • worker soil.xls\noncancer Dececf' ' 29, 2000
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TABLE
POTENTIAL HAZARD INDEX • MLE
INCIDENTIAL INGESTION AND DERMAL CONTACT
SURFACE SOIL
OUTDOOR WORKER MLE
SAUGET AREA 1 - EE/CA AND RI/FS

Constituent

Arsenic
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)lluoranlhene
Copper
Dtoenzo(a,h)anlhracene
DleWiin
lndeno(1 ,2,3-cd)pyrene
Total 2.3,7.8-TCDD TEO
Tolal PCB»

Reference || Transact) H Transect 4 || Transect 6 H Transect? || Fill Area H || Fill Area!
IM'|Î J,.U/.Mim*fTT™li:WMJMrCTTna1imî ^

225E-04
NC
NC
NC

6.06E-06
NC

4.56E-03
NC
NC

1 .03E-02
Total HI:

--

1.37E-01

NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

NC

590E-OI

1.30E-OI

-.

••

NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

NC

--
5.04E-01

--

--
--

••

NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

NC

999E»00
-•

3.74E-01

••

2.25E-03
NC
NC
NC
NC
NC
NC
NC
NC
NC

2.2SE-03

228E+01

--

5.33E-04
6.60E-01

5.12E-03
NC
NC
NC
NC
NC
NC
NC
NC

6.77E-03
1.19E-02

--

6.29E-01

6.66E+03

--
3.34E-03
3.13E+01

NC
NC
NC
NC

4.03E-02
NC
NC
NC
NC

3.21E-01
3.61 E-01

Fill Area L
EPC<mB/kB)

3.33E*01

2.30E+00

4.5SE-01

4.90E-01

HQ

7.48E-03
NC
NC
NC
NC
NC
NC
NC
NC

5.02E-03
1.2SE-02

Notes:
-- Not a constituent ol concern In this area/medium.
•• Not a constituent ol concern In this area/medium.
-- Not a constituent ol potential concern In this area/medium.
EPC • Exposure Point Concentration.
HI - Hazard Index.
HO - Hazard Quotient
NC • Not Calculated, no dose-response value or not a constituent ol potential concern In this area/medium.

MLE outdoor worker soil xls\nc scale
December 29,2000

Revision 0



SAUGET AREA 1 - EE/CA AND RI/FS
MLE

ENSR International
Page 1 of 4

Receptors Evaluated:

[[Receptor 1: MLE Outdoor Worker

ASSUMPTIONS FOR OUTDOOR WORKER - MLE
INHALATION OF OUTDOOR AIR PARTICULATES !

Assumed
Value Units

Calculated
Value !

Inhalation Rate
Body Weight
Exposure Time
Exposure Frequency
Exposure Duration (cancer)
Exposure Duration (noncancer)
Lifetime

MLE Outdoor Worker
MLE Outdoor Worker
MLE Outdoor Worker
MLE Outdoor Worker
MLE Outdoor Worker
MLE Outdoor Worker

1 (mj air/hour)
70 (kg)
8 (hrs/day) = 8.00E+00

190 (days)/365 (days) = 5.21E-01
7 (yrs)/70(yrs) = 1.00E-01
7 (yrs)tf(yrs) = 1 .OOE+00
70 (years)

UJ

MLE 01" ' ^f worker outdoor air soil.xls\assum
December 29, 2000

Pevision 0
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SAUQET AREA 1 - EE/CA AND RI/FS
CARCINOGENIC ASSESSMENT
INHALATION OF
OUTDOOR AIR PARTICULATES
OUTDOOR WORKER - MLE

ENSR International
Page 2 of 4

Unit Inhalation
Concentration Absorption

In Air Adjustment
Constituent

Arsenic
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Copper
Dibenzo(a,h)anthracene
Dleldrin
lndeno(1 ,2,3-cd)pyrene
Total 2,3,7,8-TCDD TEQ
Total PCBs

(mg/m° air)

1.00E+00
1. OOE+00
1 .OOE+00
1. OOE+00
1. OOE+00
1 .OOE+00
1 .OOE+00
1 .OOE+00
1. OOE+00
1. OOE+00

Factor
1
1
1
1

NA
1
1
1
1
1

Inhalation
Cancer ADDInh

Lifetime
Average Excess Lifetime

Slope Factor MLE Outdoor Worker Dally Dose - Inh. Cancer Risk -
(mg/kg-day)"'

1.50E+01
3.10E-01
3.10E+00
3.10E-01

NA
3.10E+00
1.61E+01
3.10E-01
1.50E+05
2.00E+00

{mg/kg-day)
5.95E-03
5.95E-03
5.95E-03
5.95E-03

NA
5.95E-03
5.95E-03
5.95E-03
5.95E-03
5.95E-03

Jmg/kg-day)
5.95E-03
5.95E-03
5.95E-03
5.95E-03

NA
5.95E-03
5.95E-03
5.95E-03
5.95E-03
5.95E-03

Inhalation
8.92E-02
1.84E-03
1.84E-02
1 .84E-03

NC
1.84E-02
9.58E-02
1.84E-03

8.92E+02
1.19E-02

MLE outdoor worker outdoor air soil.xls\cancer
December 29, 2000

Revision 0



TABLE
POTENTIAL CARCINOGENIC RISK
CARCINOGENIC ASSESSMENT
INHALATION OF"
OUTDOOR AIR PARTICULATES
OUTDOOR WORKER • MLE

ENSR International
Page 3 ol 4

Constituent

Arsenic
Benzo(a)anthracene
Benzo(a)pyrene
3enzo(b)lluoranthene
Copper
Dlbenzo(a,h)anthracene
Dleldrln
lndeno(t,2,3-cd)pyrene
Total 2,3,7,8-TCDD TEQ
Total PCBs

Reference
Risk (per

mg/m3)

8.92E-02
1 .84E-03
I.84E-02
1 84E-03

NC
1 .84E-02
9.58E-02
1.84E-03
8.92E+02
1.19E-02

Total:

Transect 3
EPC

(mg/m3)

..

1.16E-10

•-
--

••
--

•-

Risk

NC
NC

2.I3E-I2
NC
NC
NC
NC
NC
NC
NC

2.13E-12

Transect 4

EPC (mg/m3)

..

4.99E-10

1.10E-10

•-

Risk

NC
NC

9.19E-12
NC
NC

2.03E-12
NC
NC
NC
NC

1.12E-11

Transect 6
fcPC

(mg/m3)

..
-•

4.26E-10
-•

--

Risk

NC
NC

7.85E-12
NC
NC
NC
NC
NC
NC
NC

7.85E-12

Transect 7

EPC (mo/m3)

8.44E-09

3.16E-10

-
•-
..
--

Risk

7.53E-10
NC

5.83E-12
NC
NC
NC
NC
NC
NC
NC

7.S9E-10

Fill Are* H
EPC

(mg/mS)

2.89E-08

•-
..

--
6.75E-13
8.36E-10

Risk

2.58E-09
NC
NC
NC
NC
NC
NC
NC

6.02E-10
9.95E-12
3.19E-09

Fill Area I
EPd

(mg/m3)

--
1.04E-09

--
1.10E-05

5.53E-12
5.18E-08

Risk

NC
NC

1.92E-11
NC
NC
NC
NC
NC

4.94E-09
6.I7E-10
S.S7E-09

Fill Are* L
EPt

(mg/m3)

281E-08

1.94E-09
--
--

3.84E-10
..
--

4.14E-10

Risk

2.51E-09
NC

3.58E-I)
NC
NC

7.09E-12
NC
NC
NC

4.93E-12
2.56E-09

Notes:
-• Not a constituent of potential concern in this area/medium.
EPC - Exposure Point Concentration.
NC • Not Calculated.

I
Ul
LH

MLE out'' vorker outdoor air soil.xls\c scale
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SAUQET AREA 1 - EE/CA AND RI/FS
NONCARCINOQENIC ASSESSMENT
INHALATION OF
OUTDOOR AIR PARTICULATES
OUTDOOR WORKER - MLE

ENSR International
Page 4 of 4

Unit Inhalation
Concentration Absorption

In Air Adjustment
Constituent

Arsenic
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Copper
Dibenzo(a,h)anthracene
Dleldrln
lndeno(1 ,2,3-cd)pyrene
Total 2,3,7,8-TCDD TEQ
Total PCBs

(mg/mj air)

1 .OOE+00
1.00E+00
1 .OOE+00
1. OOE+00
1 .OOE+00
1 .OOE+00
1 .OOE+00
1 .OOE+00
1 .OOE+00
1 .OOE+00

Factor

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

Inhalation
Reference ADDInh

Chronic
Average

Dose E Outdoor Worker Dally Dose-inh
(mg/kg-day)

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

(mg/kg-day)

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

(mg/kg-day)

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

Hazard
Index -

Inhalation

NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

MLE outdoor worker outdoor air soil.xls\noncancer
December 29, 2000

Revision 0



SAUGET AREA 1 - EE/CA AND RI/FS
MILE

ENSR International
Page 1 of 5

Receptor 1:

Receptors Evaluated:

MLE Outdoor Industrial Worker

ASSUMPTIONS FOR OUTDOOR WORKER - MLE
INHALATION OF OUTDOOR AIR VOCs

Assumed
Value Units

Calculated
Value

Inhalation Rate
Body Weight
Exposure Time
Exposure Frequency
Exposure Duration (cancer)
Exposure Duration (noncancer)
Lifetime

MLE Outdoor Industrial Worker
MLE Outdoor Industrial Worker
MLE Outdoor Industrial Worker
MLE Outdoor Industrial Worker
MLE Outdoor Industrial Worker
MLE Outdoor Industrial Worker

1.0
70
8

190
7
7
70

(mj air/hour)

(kg)
(hrs/day) =
(days)/365 (days) =
(yrs)/70(yrs) =
(yrs)/7(yrs) =
(years)

8.00E+00
5.21 E-01
1 .OOE-01
1 .OOE+00

I
(jj
-j

MLE ouM"ir air voc.xIsVassum
December 29, 2000

Revision 0
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SAUQET AREA 1 - EE/CA AND RI/FS
CARCINOGENIC ASSESSMENT
INHALATION OF
OUTDOOR AIR VOCs
OUTDOOR WORKER - MLE

Constituent

1 ,1 ,2,2-Tetrachloroethane
4-Methyl-2-penlanone

Benzene

Chlorobenzene

Chloroform
Ethylbenzene

Naphthalene
Tetrachloroethene
Toluene
Trlchloroethene
Vinyl chloride

Unit Inhalation Inhalation Lifetime
Concentration Absorption Cancer ADDInh Average Excess Lifetime

In Air Adjustment Slope Factor MLE Outdoor Industrial Worker Daily Dose • Inn. Cancer Risk -
(mg/nValr) Factor (mg/kg-day)' (mg/kg-day) (mg/kg-day) Inhalation

1 .OOE+00
1 .OOE+00

1 .OOE+00

1 .OOE+00
1 .OOE+00
1 .OOE+00
1 .OOE+00
1. OOE+00

1 .OOE+00
1 .OOE+00
1 .OOE+00

1
NA

1

NA

0.66
NA

NA
1

NA
1
1

2.03E-01
NA

7.70E-03

NA
8.05E-02

NA
NA

2.00E-03
NA

6.00E-03
1 .54E-02

5.95E-03
NA

5.95E-03

NA
3.93E-03

NA
NA

5.95E-03

NA
5.95E-03
5.95E-03

5.95E-03
NA

5.95E-03

NA

3.93E-03
NA

NA
5.95E-03

NA

5.95E-03
5.95E-03

1.21E-03
NC

4.58E-05

NC
3.16E-04

NC
NC

1.19E-05

NC

3.57E-05
9.16E-05

ENSR International
Page 2 of 5

MLE outdoor air voc.xls\cancer
December 29, 2000
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TABLE
POTENTIAL CARCINOGENIC RISK
CARCINOGENIC ASSESSMENT
INHALATION OF
OUTDOOR AIR VOCs
OUTDOOR WORKER - MLE

ENSR International
Page 3 ol 5

Constituent

1,t,2,2-Tetrachloroelhan
4-Methyl-2-penlanone
Benzene
Chlorobenzene
Chloroform
Ethylbenzene
Naphthalene
Tetrachloroelhene
Toluene
Trlchloroelhene
Vinyl chloride

Reference
Rllfc(permo/m3)

1 2IE-03
NC

458E-OS
NC

3.10E-04
NC
NC

1.10E-05
NC

3.57E-05
9.16E-05

Total:

Fill Area Q (a)
§PC (moAnS)

9.40E-07
1 .20E-05
9.70E-06

7.00E-07
1.70E-08
3.20E-05
1 .60E-06
4.60E-08

Rlitc

NC
NC

5.50E-10
NC
NC
NC
NC

2.02E-11
NC

5.71E-11
4.21E-IO

1.05B-09

Fill Area H (a)
fiPC (!mgAn3)

550E-08

2.70E-05
2.40E-05
2.60E-06
V70E-05
1 .50E-08

1.20E-08
..

••

Rlik
664E-11

NC
1 .24E-09

NC
8.22E-10

NC
NC
NC
NC
NC
NC

2.13E-09

Fill Area 1 (a)
EPC (mg^mSi

7.90E-06
2.90E-05

-
--
-.

1.90E-06
7.10E-05

Risk

NC
NC

3.82E-10
NC
NC
NC
NC
NC
NC

6.78E-11
6.50E-09

«.93E-09

Fill Area L (a)
EPC (mg/ffl3^

••
••

3.00E-07
--

4.30E-07

--
-
--

-•

Rltk

NC
NC

1.37E-11
NC

1.38E-10
NC
NC
NC
NC
NC .
NC

1.50E-10

Notes:
•- Not a constituent of potential concern in this area/medium.
EPC • Exposure Point Concentration.
NC - Not Calculated, no dose-response value or not a constituent of potential concern In this area/medium.
(a) - Outdoor air EPC calculated based on average groundwater concentration In this area.

MLE outdr ''r voc.xla\c scale
December 29.2000

Revision 0



SAUGET AREA 1 - EE/CA AND RI/FS
NONCARCINOGENIC ASSESSMENT
INHALATION OF
OUTDOOR AIR VOCs
OUTDOOR WORKER - MLE

-o

Unit Inhalation Inhalation Chronic
Concentration Absorption Reference ADDinh Average

In Air Adjustment Dose ' Industrial Worker Daily Dose-Inn
Constituent (mg/rrValr) Factor (mg/kg-day) (mg/kg-day) (mg/kg-day)

1 ,1 ,2,2-Tetrachloroethane
4-Methyl-2-pentanone

Benzene
Chlorobenzene
Chloroform
Ethylbenzene
Naphthalene
Tetrachloroethene
Toluene

.OOE+00

.OOE+00

.OOE+00

.OOE+00

.OOE+00

.OOE+00

.OOE+00

.OOE+00

.OOE+00
Trichloroethene 1 .OOE+00
Vinyl chloride 1 .OOE+00

NA
1
1

1
1
1
1
1
1

NA
1

NA
2.29E-02

1.70E-03
5.71 E-03

8.60E-05
2.86E-01
8.57E-04
1.14E-01
1.14E-01

NA
2.86E-02

NA

5.95E-02
5.95E-02
5.95E-02
5.95E-02
5.95E-02
5.95E-02
5.95E-02
5.95E-02

NA
5.95E-02

NA
5.95E-02
5.95E-02
5.95E-02
5.95E-02
5.95E-02
5.95E-02
5.95E-02
5.95E-02

NA
5.95E-02

Hazard
Index -

Inhalation

NC
2.60E+00
3.50E+01
1.04E+01

6.92E+02
2.08E-01
6.94E+01
5.22E-01
5.22E-01

NC
2.08E+00

ENSR International
Page 4 of 5

MLE outdoor air voc.xls\noncancer
December 29, 2000
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TABLE
POTENTIAL HAZARD INDEX
NONCARCINOQENIC ASSESSMENT
INHALATION OF
OUTDOOR AIR VOCs
OUTDOOR WORKER - MLE

Constituent

1 , 1 ,2,2-Tetrachloroethane
4-Methyl-2-pentanone

Benzene
Chlorobenzene
Chloroform
Ethylbenzene
Naphthalene
Telrachloroethene
Toluene
Trlchloroethene
Vinyl chloride

Reference
HQ (per mgfm3)

NC
2.60E+00
3.50E+01
1.04E+01
6.92E+02
2.08E-01
6.94E+01
5.22E-01
5.22E-01

NC
2.08E+00

Total HI:

Fill Area Q (a) II Fill Area H (a)
EPC (mg/m3)

--
9.40E-07

1.20E-05
9.70E-06

--

--
7.00E-07
1.70E-06
3.20E-05
1.60E-06
4.60E-06

HQ || EPC(mg/m3)

NC
2.45E-06
4.20E-04
1.01E-04

NC
NC

4.86E-05
8.87E-07
1.67E-05

NC
9.58E-06

5.99E-04

5.50E-08
--

2.70E-05
2.40E-05
2.60E-06
1.70E-05
1.50E-08

--

1.20E-06
-

••

HQ

NC
NC

9.45E-04
2.50E-04

1.80E-03
3.54E-06
1.04E-04

NC
6.26E-07

NC
NC

3.10E-03

Fill Area 1 (a)
EPC (mg/m3)

--
--

7.90E-06
2.90E-05

--

--
--
--

--
1.90E-06
7.10E-05

HQ

NC
NC

2.76E-04
3.02E-04

NC

NC
NC
NC
NC
NC

1.48E-04

7.28E-04

Fill Area L (a)
EPC (mg/m3)

--
••

3.00E-07
--

4.30E-07
--
--
••

--
--

--

HQ

NC
NC

1.05E-05
NC

2.97E-04
NC
NC
NC
NC
NC
NC

3.08E-04

Notes:
-- Not a constituent of potential concern In this area/medium.
EPC - Exposure Point Concentration.
HI - Hazard Index.
HQ - Hazard Quotient.
NC - Not Calculated, no dose-response value or not a constituent of potential concern in this area/medium.
(a) - Outdoor air EPC calculated based on average groundwater concentration in this area.

MLE ou» air voc.xtsVnc scale
December 29, 2000
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SAUOET AREA 1 - EE/CA AND RI/FS
RME

[[Receptor 3:

Receptors Evaluated

RME Construction Worker]

ENSR International
Page 1 of 5

ASSUMPTIONS FOR CONSTRUCTION WORKER RME
INCIDENTAL INGESTION AND DERMAL CONTACT SOIL

Assumed
Value Units

Calculated
Value

Soil Ingestion Rate
Soil on Skin
Skin Exposed
Body Weight
Exposure Frequency
Exposure Duration (cancer)
Exposure Duration (noncancer)
Lifetime
Unit Conversion Factor

RME Construction Worker
RME Construction Worker
RME Construction Worker
RME Construction Worker
RME Construction Worker
RME Construction Worker
RME Construction Worker

100
0.19
3339

70
40

1
1

70
1.00E-06

(mg soil/day)
(mg/cm*)
(cm")
(kg)
(days)/365(days) =
(years)/70(years) =
(yrs)/1(yrs) =
(years)
(kg/mg)

1.10E-01
1.43E-02
1.00E+00

22-Dec-OO

RME construction soil.xisVassum
December 29, 2000
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SAUGET AREA 1 - EE/CA AND RI/FS
RME
POTENTIAL CARCINOGENIC RISK
INCIDENTAL INQESTION AND DERMAL CONTACT
SOIL
CONSTRUCTION WORKER RME

ENSR International
Page 2 ol 5

Unit Oral - Soil Dermal • Soli Oral Lifetime Lifetime
Concentration Absorption Absorption Cancer ADDIng Average ADDder Average Excess Lifetime Excess Lifetime Total

In Soil Adjustment Adjustment Slope Factor RME Construction Worker Dally Dose-Ing. RME Construction Worker Dally Dose-Der. Cancer Risk - Cancer Risk - Excess Lifetime
Constituent (mo/kg soil) Factor Factor (mg/kg-day)" ' (mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day) Ingestlon Dermal Contact Cancer Risk

Arsenic 1 .OOE+00
Benzo(a)anlhracene 1 .OOE+00
Benzo(a)pyrene
Benzo(b)lluoranthene
Copper
D!benzo(a,h)an!hracene
Dleldrin
lndeno(1 ,2,3-cd)pyrene
Total 2,3,7.8-TCDD TEQ

.006+00

.OOE+00

.OOE+00

.OOE+00

.OOE+00

.OOE+00

.OOE+00
Total PCBs 1 .OOE+00

0.3
0.29

0.29

0.29

NA
0.29

1
0.29

0.5
0.83

0.001
0.02

0.02

0.02

NA
0.02

0.01

0.02

0.05

0.04

1 .50E+00
7.30E-01
7.30E+00
7.30E-01

NA
7.30E+00
1.60E+01
7.30E-01
1 .50E+05
2.00E+00

6.71E-10
6.49E-10
6.49E-10
6.49E-10

NA
6.49E-10
2.24E-09
6.49E-10
1.12E-09
1.86E-09

6.71 E-10

6.49E-10
6.49E-10
6.49E-10

NA
6.49E-10
2.24E-09
8.49E-10
1.12E-09
1.86E-09

1.42E-11
2.84E-10
284E-10
2.84E-10

NA
284E-10
1 42E-10
2.84E-10
7.09E-10
5.68E-10

1.42E-11
2.84E-10
2.84E-10
2.84E-10

NA
2.84E-10
1.42E-10
2.84E-10
7.09E-10
5.68E-10

1.01E-09
4.73E-10
4.73E-09
4.73E-10

NA
4.73E-09
3.58E-08
4.73E-10
1.68E-04
3.71E-09

2.13E-11
2.07E-10
2.07E-09
2.07E-10

NA
2.07E-09
2.27E-09
2.07E-10
1.06E-04
1.14E-09

1.03E-09
6.81E-10
6.81E-09
6.81E-10

NC
6.81 E-09

381E-08
6.81E-10
2.74E-04
4.85E-09

"O

i
CO

RME construction soll.xls\cancer
December 29, 2000

Revision 0



ENSR International
Page 3 ol 5

TABLE
POTENTIAL CARCINOGENIC RISK • RME
INCIDENTAL INGESTION AND DERMAL CONTACT
SOIL
CONSTRUCTION WORKER RME
SAUGET AREA 1 - EE/CA AND RI/FS

Conttltuant

Arsenic
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)lluoranlhene
Copper
Dibenzo(a,h)anlhracene
Dieldrin
lndeno(1 ,2.3-cd)pyrene
Total 2.3,7,8-TCDD TEQ
Total PCBs

Reference
Rlak (per mg/kg)

1.03E-09
6.81E-10
6.81E-09
6.81E-10

NC
681E-09
3.81 E-OB
6.81E-10
2.74E-04
4.8SE-09

Total:

Transect 3
EPC(mg/kg)

2.80E-01

--
--

--

Rlak

NC
NC

1 .77E-09
NC
NC
NC
NC
NC
NC
NC

1.77E-09

Tranaect 4 (a)
EPC (mg/kg)

..
5.90E+00
3.50E+00
330E+00

--
5.20E-01

--
-•
--

Rlak

NC
4.02E-09
238E-08
2.25E-09

NC
3.54E-09

NC
NC
NC
NC

3.36E-06

Tranaact 6 (a)
EPC (mo/ko)

3.80E+00
-
-•
•-
--

--
--

Rlak

NC
NC

2.45E-08
NC
NC
NC
NC
NC
NC
NC

2.45E-08

Tranaect 7
EPC (mg/kg)

1.50E*01
--

2.10E+00

-•

--
--
•-

Rlak

1.54E-08
NC

1.43E-08
NC
NC
NC
NC
NC
NC
NC

2.97E-08

Fill Area H
EPC (mg/kg)

6.40E+01

•-
--

--

--
1.30E-03
1.52E+00

Rlak

6.58E-08
NC
NC
NC
NC
NC
NC
NC

3.56E-07
7.37E-09
4.30E-07

Fill Area I
EPC (mg/kg)

--
2.20E+00

1.30E+04
--

--
1.20E-02
1.21E+02

Rlak

NC
NC

1.50E-08
NC
NC
NC
NC
NC

3.29E-06
5.88E-07

3.89E-06

Fill Area L
EPC (mg/kg)

3.70E+01
--

7.00E+00
-

1.30E+00
-.
--
--

1.07E400

Rlak

3.80E-08
NC

4.76E-08
NC
NC

8.8SE-09
NC
NC
NC

5.19E-09
9.97E-08

INotes:
Not a constituent of potential concern In this area/medium.

- Exposure Point Concentration.
- Not Calculated, no dose-response value or not a constituent ol potential concern in this area/medium.

(a) • Higher ol surface soil and subsurface soil EPC used.

RME construction soil xls\c scale
December 29, 2000

Revision 0
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SAUGET AREA 1 - EE/CA AND RI/FS
RME
NONCARCINOGENIC HAZARD INDEX
INCIDENTAL INGESTION AND DERMAL CONTACT
SOIL
CONSTRUCTION WORKER RME

Constituent

Arsenic
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)lluoranthene
Copper
Dibenzo(a.h)anlhracene
Dieldrin
lndeno(1 ,2,3-cd)pyrene
Total 2,3,7,8-TCDDTEQ
Total PCDs

Unii Oral - Soil Dermal - Soil Oral Chronic Chronic
Concentration Absorption Absorption Reference ADDIng Average ADDder Average

In Soil Adjustment Adjustment Dose AE Construction Worker Daily Dose-Ing. /IE Construction Worker Dally Dose-Der.
(mg/kg-soil) Factor Factor (mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day)

1 .OOE+00
1 .OOE+00
1. OOE+00
1 .OOE+00
1. OOE+00
1. OOE+00
1. OOE+00
1. OOE+00
1 .OOE+00
1. OOE+00

0.3
NA
NA
NA

1
NA

1
NA
NA

0.83

0.001
NA
NA
NA

0.002
NA

0.01
NA
NA

0.04

3.00E-04
NA
NA
NA

3.70E-02
NA

5.00E-05
NA
NA

2.00E-05

4.70E-08
NA
NA
NA

1.57E-07
NA

1.57E-07
NA
NA

1.30E-07

4.70E-08
NA
NA
NA

1.57E-07
NA

1.57E-07
NA
NA

1.30E-07

9.93E-10
NA
NA
NA

1.99E-09
NA

9.93E-09
NA
NA

3.97E-08

9.93E-10
NA
NA
NA

1.99E-09
NA

9.93E-09
NA
NA

3.97E-08

Hazard Hazard
Index - Index -

Ingestion Dermal Contact

1.57E-04
NA
NA
NA

4.23E-06
NA

3.13E-03
NA
NA

6.50E-03

3.31E-06
NA
NA
NA

5.37E-08
NA

1.99E-04
NA
NA

1.99E-03

Total
Hazard

Index

1.60E-04
NC
NC
NC

4.28E-06
NC

3.33E-03
NC
NC

8.48E-03

RME construction soil xlsVnoncancer December 29, 2000



ENSR International
Page 5 of 5

TABLE
POTENTIAL HAZARD INDEX - RME
INCIDENTAL INOESTION AND DERMAL CONTACT
SOIL
CONSTRUCTION WORKER RME
SAUOET AREA 1 • EE/CA AND RI/FS

•o
1
&

Conatituant

Arsenic
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)lluoranlhene
Copper
Dibenzo(a,h)an(hracene
Dleldrin
lndeno(1 ,2,3-cd)pyrene
Total 2,3,7.8-TCDD TEQ
Total PCBs

Reference
HI (per mg/kg)

1 .60E-04
NC
NC
NC

4.28E-06
NC

3.33E-03
NC
NC

8.48E-03
Total HI:

Trannci 3
EPC (mg/kg)

--
2.60E-01

••
--

--
--
•-

HQ

NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

Triniect 4 (•)
EPC (mg/kg)

5.90E+00
3.50E+00
3.30E+00

•-
5.20E-01

--
--
--
--

HQ

NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

Transact 0 (•)
EPC (mg/kg)

..

-•
3.60E+00

--
--
--
--
--
--
--

HQ

NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

TrwtMct 7
EPC (mg/kg)

1.50E+01
--

2.10E+00
••
•-
--

--
••
•-

HQ

2.39E-03
NC
NC
NC
NC
NC
NC
NC
NC
NC

2.39E-03

Fill Art* H
EPC (mg/kg) I HQ

6.40E+01
--

-•
--

--
--

1 .30E-03
1 .52E+00

1.02E-02
NC
NC
NC
NC
NC
NC
NC
NC

1.29E-02
2.31 E-02

Fill Am I
EPC (mg/kg)

..

--
2.20E+00

-•
1.30E+04

--
-.
-

1.20E-02
1.21E+02

HQ

NC
NC
NC
NC

5.57E-02
NC
NC
NC
NC

1.03E+00
1.0SE+00

Fill Area L
EPC (mg/kg)

3.70E+01
--

7.00E+00
--
--

1.30E+00
-
-•
..

1.07E+00

HQ

5.92E-03
NC
NC
NC
NC
NC
NC
NC
NC

9.08E-03
1.50E-02

Notes:
•• Not a constituent of concern in this area/medium.
EPC - Exposure Poinl Concentration
HI - Hazard Index.
HQ - Hazard Quotient.
NC - Not Calculated, no dose-response value or not a constituent ol potential concern In this area/medium.
(a) - Higher ol surface soil and subsurface soil EPC used.

RME construction soil.xls\nc scale
December 29, 2000

Revision 0
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Assumed
Value Units

Calculated i
Value I

2.5 (m^ air/hour)
70 (kg)
8 (hrs/day) = 8.00E+00

40 (days)/365 (days) = 1.10E-01
1 (yrs)/70(yrs) = 1.43E-02
1 (yrs)/1(yrs)= 1.00E+00

70 (years)

December 29, 2000
Revision 0

SAUQET AREA 1 - EE/CA AND RI/FS
RME

[[Receptor 1:

Receptors Evaluated:

RME Construction Worker

ASSUMPTIONS FOR CONSTRUCTION WORKER - RME
INHALATION OF OUTDOOR AIR PARTICULATES I

Inhalation Rate
Body Weight
Exposure Time
Exposure Frequency
Exposure Duration (cancer)
Exposure Duration (noncancer)
Lifetime

RME Construction Worker
RME Construction Worker
RME Construction Worker
RME Construction Worker
RME Construction Worker
RME Construction Worker

RME construction outdoor air.xls\assum
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SAUGET AREA 1 - EE/CA AND RI/FS
CARCINOGENIC ASSESSMENT
INHALATION OF
OUTDOOR AIR PARTICULATES
CONSTRUCTION WORKER - RME

Constituent

Unit Inhalation
Concentration Absorption

In Air Adjustment
(mg/m" air) Factor

Inhalation Lifetime
Cancer ADDInh Average Excess Lifetime

Slope Factor RME Construction Worker Dally Dose - Inh. Cancer Risk -
(mg/kg-day)' (mg/kg-day) (mg/kg-day) Inhalation

Arsenic
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Copper
Dibenzo(a,h)anthracene
Dieldrin
lndeno(1 ,2,3-cd)pyrene
Total 2,3.7.8-TCDD TEQ
Total PCBs

1. OOE+00
1 .OOE+00
1 .OOE+00
1. OOE+00
1. OOE+00
1. OOE+00
1.00E+00
1. OOE+00
1 .OOE+00
1. OOE+00

1 1 .50E+01
1 3.10E-01
1 3.10E+00
1 3.10E-01

NA NA
1 3.10E+00
1 1.61E+01
1 3.10E-01
1 1 .50E+05
1 2. OOE+00

4.47E-04
4.47E-04
4.47E-04
4.47E-04

NA
4.47E-04
4.47E-04
4.47E-04
4.47E-04
4.47E-04

4.47E-04
4.47E-04
4.47E-04
4.47E-04

NA
4.47E-04
4.47E-04
4.47E-04
4.47E-04
4.47E-04

6.71E-03
1.39E-04
1 .39E-03
1.39E-04

NC
1.39E-03
7.20E-03
1.39E-04

6.71 E+01
8.95E-04
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TABLE
CARCINOGENIC ASSESSMENT
INHALATION OF
OUTDOOR AIR PARTICULATES
CONSTRUCTION WORKER - RME

Constituent

Arsenic
3enzo(a)anthracene
Benzo(a)pyrene
3enzo(b)lluoranthene
Copper
Dibenzo(a,h)anlhracene
Dieldrin
lndeno( 1 ,2,3-cd)pyrene
Total 2,3,7,8-TCDD TEC
Total PCBs

Reference
Risk (per mg/m3)

6.71E-03
1.39E-04
1.39E-03
1 .39E-04

NC
1.39E-03
7.20E-03
1.39E-04
6.71 E+01

8.95E-04

Total:

Transect 3
EPC (mg/m3)

--
1.56E-08

--
--
--

--

Risk

NC
NC

2.16E-11
NC
NC
NC
NC
NC
NC
NC

2.16E-11

Transect 4 (a)
EPC (mo/m3)

3.54E-07
2.10E-07
1.98E-07

--
312E-08

--
--
--
-•

Rlek

NC
4.91E-11
2.91E-10
2.75E-11

NC
4.33E-11

NC
NC
NC
NC

4.11E-10

Notes:

Transect 6 (a)
EPC (mg/m3)

--
2.16E-07

--
--
--
--

--
--

Risk

NC
NC

3.00E-10
NC
NC
NC
NC
NC
NC
NC

3.00E-10

Transect 7
EPC (mg/m3) | Rlek

8.99E-07
--

1.26E-07
--

--

6.03E-09
NC

1.75E-10
NC
NC
NC
NC
NC
NC
NC

6.21 E-09

Fill Area H
EPC (ma/m3)

3.84E-06
--
--
--

--
7.80E-11
9.12E-08

Risk

2.58E-08
NC
NC
NC
NC
NC
NC
NC

5.23E-09
8.16E-11
3.11E-08

Fill Area 1
EPC (mg/m3)

--
1.32E-07

--
7.80E-04

--

7.20E-10
7.28E-06

Risk

NC
NC

1.83E-10
NC
NC
NC
NC
NC

4.83E-08
6.51 E-09
6.50E-OB

Fill Area L
EPC (mg/m3)

2.22E-08
-

4.20E-07
••
--

7.80E-08
..
--
-

6.42E-08

Rlek

1.49E-08
NC

5.82E-10
NC
NC

1.08E-10
NC
NC
NC

5.74E-11

1.56E-08

•- Not a constituent of potential concern In this area/medium.
EPC - Exposure Point Concentration.
if.) - Higher of the surface soil and subsurface soil EPC used.

ID
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SAUGET AREA 1 - EE/CA AND RI/FS
NONCARCINOGENIC ASSESSMENT
INHALATION OF
OUTDOOR AIR PARTICULATES
CONSTRUCTION WORKER - RME

Unit
Concentration

In Air
Constituent (mg/nV air)

Arsenic I.OOE-fOO
Benzo(a)anthracene 1 .OOE+00
Benzo(a)pyrene 1 .OOE+00
Benzo(b)fluoranthene 1 .OOE+00
Copper
Dibenzo(a,h)anthracene
Dieldrin
lndeno{1 ,2,3-cd)pyrene
Total 2.3.7,8-TCDD TEQ
Total PCBs

.OOE+00

.OOE+00

.OOE+00

.OOE+00

.OOE+00

.OOE+00

Inhalation
Absorption
Adjustment

Factor

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

Inhalation
Reference

Dose RME
(mg/kg-day)

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

ADDinh
Construction Worker

(mg/kg-day)
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

Chronic
Average

Dally Dose-Inn
(mg/kg-day)

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

Hazard
Index -

Inhalation

NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

ENSR International
Page 4 of 4

-o

RME construction outdoor alr.xls\noncancer
December 29, 2000

Revision 0



SAUGET AREA 1 - EE/CA AND RI/FS
RME

|| Receptors Evaluated: I

[[Receptor 3: RME Construction Worker]

ENSR International
Page 1 of 7

ASSUMPTIONS FOR CONSTRUCTION WORKER-RME
INCIDENTAL INGESTION AND DERMAL CONTACT

QROUNDWATER
(Assumed
Value Units

Calculated
Value

Water Ingestion Rate RME Construction Worker
Skin Exposed RME Construction Worker
Body Weight RME Construction Worker
Exposure Time (dermal route only) RME Construction Worker
Exposure Frequency RME Construction Worker
Exposure Duration (cancer) RME Construction Worker
Exposure Duration (noncancer) RME Construction Worker
Lifetime
Unit Conversion Factor (dermal route only)

0.005 (I/day)
3339 (cm')
70 (kg)
1 (hr/day)
10 (days)/365 (days) = 2.74E-02
1 (yrs)/70(yrs) = 1.43E-02
1 (yrs)/1 (yrs) = 1.00E+00
70 (years)
0.001 (l/cmj)

I
1/1 22-Dec-OO
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SAUQET AREA 1 - EE/CA AND RI/FS
RME
CARCINOGENIC ASSESSMENT
INCIDENTAL INGESTION AND DERMAL CONTACT
GROUNOWATER
CONSTRUCTION WORKER - RME

ENSR International
Page 2 of 7

Un'ii Oral • Water Dermal • Water Dermal Oral Lifetime Liietime
Concentration Absorption Absorption Permeability Cancer ADDIng Average ADDder Average Excess Lifetime Excess Lifetime Total

In Groundwaler Adjustment Adjustment Constant Slope Factor Construction Worker Dally Dose-Ing. Construction Worker Dally Dose-Der. Cancer Risk • Cancer Risk • Excess Lifetime
Constituent

t ,1 ,2,2-Tetraohloroelhane
1.4-Dlchlorobenzene
2,4.5-TP(Sllvex)
2.4,6 Tftoilorophenol
2,4-Dlchtorophenol
2-Chlorophenol
2-Nllroanlline
3-MethylphenolM -Methylphgnol
4.4 ODE
4 Chloroanlline
4-Melliyl-2-penlanone

4-Nilroanlline
alpha-BHC
Antimony
Arsenic
Benzene
Benzo(k)fluoranthene
bela-BMC
Cadmium
Carbazole
Chlorobenzene
Chloroform
CIs/Trans- 1 ,2-Dlchloroethene
delta-BHC
Elhytbenzene
Heptachlor
Heptachlor epoxide
Molybdenum
Naphthalene
Nickel
Nitrobenzene
Pentachlorophenol

Phenol
Tetrachloroelliene

Toluene
Total 2,3,7,8-TCDD TEO

Total PCBs
TrichkHoethene
Vanadium
Vinyl chloride
Zinc

(mo/I)

1. OOEtOO

1 OOEtOO

1. OOEtOO

t. OOEtOO

1 0OEtOO

1. OOEtOO

1. OOEtOO

t. OOEtOO

1. OOEtOO

1 0OEtOO

1. OOEtOO

t .OOEtOO

1 .OOEtOO

1. OOEtOO

1 .OOEtOO

1 .OOEtOO

1. OOEtOO

t. OOEtOO

t. OOEtOO

1. OOEtOO

1. OOEtOO

1 .OOEtOO

1. OOEtOO

1. OOEtOO

1. OOEtOO

1. OOEtOO

t. OOEtOO

t. OOEtOO

t. OOEtOO

1. OOEtOO

1 .OOEtOO

1. OOEtOO

1. OOEtOO

1. OOEtOO

1. OOEtOO

1. OOEtOO

1. OOEtOO

1. OOEtOO

1. OOEtOO

1 0OEtOO

1 .OOEtOO

Factor

1
1

NA
1

NA
NA
NA
NA

1
NA
NA
NA

1

NA
1

1
1
1

NA
1

NA
1

NA
NA
NA

1
1

NA
NA
NA
NA

1

NA

1
NA

1

1
1

NA
1

NA

Factor

1
1

NA
t

NA
NA
NA
NA

1
NA
NA
NA

1
NA

1

2.13
1
t

NA
1

NA
1

NA
NA
NA

1

1

NA
NA
NA
NA

1

NA
1

NA

1.8
1.1

1

NA
1

NA

(cm/hr) (mg/kg-day)"

9.00E-03
6 20E-02
2.33E-03
500E02
2.30E-02
1.10E-02
S.45E-03
1.00E-02
240E-01
8.33E-03
277E-03
268E-03
1.83E-02
1.80E-04
1.60E-04
2.10E-02
1.20EtOO
1.60E-02
1 .OOE-03
797E-02
4.10E-02
8.90E-03
1.00E-02
1 60E-02
7.40E-02
1.10E-02
1.10E-02
1.60E-04
6.90E-02
5.45E-05
8.96E-03
6.50E-01
5.50E-03
4.80E-02
4.50E-02
1.40EtOO
7.10E-01
1 .60E-02
1.80E-04
730E-03
6.00E-04

2.00E-01
240E-02

NA
1.10E-02

NA
NA
NA
NA

340E-01
NA
NA
NA

8.30EtOO
NA

LSOEtOO
150E-02
7.30E-02
1.80EtOO

NA
2.00E-02

NA
6.10E-03

NA
NA
NA

4.50EtOO
9.10E+00

NA
NA
NA
NA

1.20E-01

NA
5.20E-02

NA
ISOEtOS
2.00EtOO
1.10E-02

NA
7.20E-01

NA

(mg/kg-day)

2 80E-08
2.80E-08

NA
2.60E-08

NA
NA
NA
NA

280E-08
NA
NA
NA

280E-08
NA

280E-08
2.80E-08
2.80E-06
2.80E-08

NA
280E-08

NA
2.80E-08

NA
NA
NA

2.80E-08
2.80E-08

NA
NA
NA
NA

2.80E-08
NA

2.80E-08
NA

2.80E-08
2.BOE-08
2.80E-08

NA
2 60E-08

NA

(mg/kg-day)

280E-08
280E-08

NA
2.80E-OB

NA
NA
NA
NA

2.BOE-08
NA
NA
NA

2.80E-08
NA

280E-08
2.80E-08
2.80E-08
2.80E-08

NA
2.BOE-08

NA
2.80E-08

NA
NA
NA

2.80E-08
2.80E-08

NA
NA
NA
NA

2.80E-08
NA

2.80E-08
NA

280E-08
280E-08
2.80E-08

NA
2.80E-08

NA

(mg/kg-day)

1 .88E-07
1.18E-OS

NA
9.33E-07

NA
NA
NA
NA

448E-06
NA
NA
NA

3.04E-07
NA

2.09E-09
8.35E-07
224E-05
2.99E-07

NA
1 49E-08

NA
1.66E-07

NA
NA
NA

2O5E-07
2O5E-07

NA
NA
NA
NA

1.21E-05

NA
8.S8E-07

NA
4.70E-05
1.46E-05
299E-07

NA
1 .36E-07

NA

(mg/kg-day)

1 .88E-07
1.18E-06

NA
9.33E-07

NA
NA
NA
NA

4.4BE-06
NA
NA
NA

3.04E-07
NA

2.99E-09
8.35E-07
2.24E-05
2.99E-07

NA
1 49E-06

NA
1.66E-07

NA
NA
NA

2.0SE-07
2.05E-07

NA
NA
NA
NA

1.2 IE-OS
NA

8.96E-07
NA

4.70E-05
1.48E-05
2.99E-07

NA
1.36E-07

NA

Ingealton Dermal Contact

S.59E-09
8.71E-10

NA

3.08E-10
NA
NA
NA
NA

9.51 E-09
NA
NA
NA

1 .78E-07
NA

419E-08
4.19E-10
2.04E-09
5.03E-08

NA

SS9P to
NA

1.71E-10
NA
NA
NA

1 26E-07
2.54E-07

NA
NA
NA

NA

3.35E-09
NA

1.45E-09
NA

419E-03
5.59E-08
3O8E-10

NA

2.01 E-08
NA

3.36E-08
278E-08

NA

t O3E-08
NA
NA
NA
NA

1.S2E-OB
NA
NA
NA

1.92E-06
NA

4.48E-09
1.25E-OB
1 .64E-D6
5.3BE-07

NA

2.98E-08
NA

V01E-09
NA
NA
NA

9.24E-07
1 87E-08

NA
NA
NA
NA

1.46E-06
NA

4.88E-08
NA

7.08EtOO
292E-05
3.29E-09

NA

9.8 IE-OS
NA

Cancer Risk

3.92E-08
28SE-08

NC
1 06E-08

NC
NC
NC
NC

1.S3E-08
NC
NC
NC

2.09E-06
NC

4.64E-08
1 .29E-08
1.64E-06
5.BBE-07

NC
3O3E-08

NC
1.18E-09

NC
NC
NC

1 05E-08
2.12E-06

NC
NC
NC
NC

1.46E-06

NC
4.81 E-08

NC
7.06EtOO
2.92E-05
3.59E-09

NC
t.18E-07

NC

RME construction groundwaler xls\cancer December 29,2000
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TADLE
POTENTIAL CARCINOGENIC RISK - RME
INCIDENTAL INOESTION AND DERMAL CONTACT
GROUNDWATER
CONSTRUCTION WORKER- RME

2onit(tu«nl

1 . 1 .2.2-T«trachloroeihane
1 ,4-Dichlorobenzcne
2.4.5-TP (Silvex)
2.4.6-TriChlorophenol

2,4-Dichlorophenol

2-Chlorophenol
2-Nilroaniline
3-Meihylphenol/4-Melhylphenol

4,4-DOE

4 Chtoroaniline
4-Methyl-2-pentanone

4-Nilroaniline
alpha BHC
Anllmony

Arsenic
Benzene
BenzoMtluoranlhene

betaBHC
Cadmium
Ca<ba2ote
Chlorobenzene

Chloroform

Cis/Tians- 1 ,2-DichloFoeihene

della-BHC
Elhyibcnzono

Hcplachlor
Heplachloc epoxkte
Molybdenum
Naphthalene

Nickel
Nitrobenzene
Penlachlorophenol

Phenol
Tetrachloroethene

Toluene
Total 2.3.7.8-TCDD TEO

Tolal PCBs
Trichloroethone

Vanadium
Vinyl chloride

Zinc

Riftrane*
Rlik

(IMT mg/L)

392E-08

285E-08
NC

1.08E08
NC

NC

NC
NC

1.53E-06

NC

NC

NC

209E-08
NC

484E08
1 ME 09

1.64E06
58BE07

NC

303E-08
NC

It BE -09

NC

NC

NC

I05E-06

212E-06
NC
NC

NC

NC

146E06
NC

48IE-08

NC
706E.OO

2 92E-05
359E09

NC

t 18E-07
NC

Toll):

Fill Aral 0
EE-05

EPC (mo"-)

390E-01

1606*00

8 40E-03

V10EO1

620E01

360E-O4

450E-01
390E-01

380E-01

1 78E-07

Rllk (•)

NC

NC

NC
NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC
4 75E-10

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC
NC
NC

NC

NC
NC

NC

NC
4 I9E-07

NC

NC

NC

NC

NC

4.HE-07

EEO-108
EPC (man.)

8 30E 03

3 ME 04

Rllk (•)

NC
NC

NC
NC

NC

NC

NC

NC

NC

NC

NC

NC

579E-09

NC

NC
NC

NC

7.08E-11
NC

NC

NC

NC

NC

NC
NC

NC

NC

NC
NC
NC
NC

NC

NC
NC

NC

NC

NC

NC

NC

NC

NC

9.NE-M

GEQ-107
EPC (man.)

8 SOE 01

360E.OO
6 ME 01

240E.OO

230E-.OI

1 30E.OO

600E-03

370E.OO

430EtOO

1 70E-02

210E»00

200EtOO
t 40E<OI
1 70E-01

850E.OO
360E06

200E-01

330E-OI
410E-02

Rltk (•)

NC
808E-09

NC

NC

NC
NC

NC

NC

NC

NC

NC

NC
419E-09

NC

NC
160E08

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC
NC
NC

9.73E-07
NC

272E-09

NC

847E-08

NC
240E-10

NC

1.62E-09

NC

9.4IE-M

Total

NC
806E09

NC
NC

NC

NC

NC

NC

NC

NC

NC

NC
998E-09

NC

NC
1.64EO8

NC

7.06E-1 1
NC

NC
NC

NC

NC

NC
NC

NC
NC

NC
NC
NC
NC

9.73E-07
NC

2 72E 09

NC

889E-08

NC
240E-IO

NC
1 62E-09

NC

t.lOE-06

Notes

Fill AIM H
EE-01

EPC (man.)

120E-02
2 20E<00

2.70E-OI

--

i eoE»oo

tSOEiOO

5 20E-03

1 20E»00

180E.OO

230E«00

430E<00

457E08

Rllk (•)

157E-10
209E08

NC
952E-10

NC

NC

NC

NC

NC

NC

NC

NC
NC

NC

NC
6 47E09

NC

NC

NC
S26E-II

NC

NC

NC

NC

NC

NC

NC

NC

NC
NC
NC

209E-06
NC
NC

NC

1.08E-07

NC

NC

NC

NC

NC

2.23E-N

EE-02
EPC (ma/Li

6.35E01

465E-01

370E-OI

1 35E-02

7 75E-OI

495E-04

IOSE-01
125E.OO
225E.OO

435E.OO

4 25E-OI

4.40E-03

t 95E-01

5 65E-02

6 70E-OI
3 15E-OI

495E-02

Rllk (•)

NC
6.02EO9

NC
1 64E-09

NC

NC

NC

NC

NC

NC

NC

NC
34SE-10

NC

I93E-08
9.71E-09

NC

NC

NC

NC
NC

1 68E-IO

NC

NC
NC

NC

311E-09

NC
NC
NC

NC
3 26E-07

NC

NC

NC

NC

NC

5 93E-1 1

NC
NC

NC

3.««E07

EE-03
EPC (ma/L)

--

502E-08

Rllk (1)

NC

NC

NC
NC

NC

NC

NC

NC

NC

NC

NC

NC
NC

NC

NC
NC

NC

NC

NC

NC
NC

NC

NC

NC
NC

NC

NC

NC

NC
NC

NC

NC

NC

NC
NC

1.18E-07

NC

NC

NC
NC

NC

1.18E-07

Total

1.57E-10
269E-08

NC
259E-O9

NC

NC

NC

NC

NC

NC

NC

NC
345E-IO

NC
1 93E-08
162E-08

NC

NC

NC

5.28E-1I
NC

I68E-IO

NC

NC

NC

NC

311E-09

NC
NC
NC

NC

242E-06
NC

NC

NC
2 26E-07

NC

5 93E-1 1

NC
NC

NC

2.71E-06

-- Not a constituent of potential concern in this
area/medium.
EPC Enposuro Point Concentration

NC - Not Calculated, no dose-response value or not a
constituent ol potential concern In this area/medium

(a) • Risks divided by the number ol wells In this area

RME construction groundwalor.xls\c scale
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SAUQET AREA 1 - EE/CA AND RI/FS
RME
NONCARCINOGENIC ASSESSMENT
INCIDENTAL INGESTION AND DERMAL CONTACT
GROUNDWATER
CONSTRUCTION WORKER - RME

Unit Oral • Water Dermal • Water Dermal
Concentration Absorption Absorption Permeability

In Groundwater Adjustment Adjustment Constant
Constituent

t .1 ,2,2-Telrachtoroeihane

1.4-Dlchlorobenzene

2.4.5-TP (Sitvex)

2.4.6-Trichtorophenol
2,4-Dlchtorophenol

2-Chtorophenol

2-Nltroanlllne

3-Methyk>henoV4-Melhylphenol

4,4-DDE

4-Chtoroanillne

4-Melhyl-2-pentanone

4-NriroanMine
alpha-BHC

Antimony

Arsenic

Benzene

Benzo(k)fluoranthene

bela-BHC
Cadmium

Carbazole
Chlorobenzene

Chloroform

Cls/Trans-1 ,2-Dlchloroelhene
della-BHC

Ethylbenzene

Heptachlor

Heplachlor epoxkfe

Molybdenum

Naphthalene

Nickel

Nitrobenzene
Penlachlorophenol

Phenol
Tetrachloroelhene

Toluene

Total 2.3.7.8-TCOO TEO

Total PCBs

Trlchtoroethene

Vanadium

Vinyl chloride

Zinc

slructlongroundwater.xls\noncancer

(mfl/t)

1. OOEtOO

t .OOEtOO

1. OOEtOO

1. OOEtOO
t .OOEtOO

1. OOEtOO

1. OOEtOO

1. OOEtOO

t. OOEtOO

1. OOEtOO

1. OOEtOO

1. OOEtOO

1. OOEtOO

1 .OOEtOO

1 .OOEtOO

t .OOEtOO

t. OOEtOO

1. OOEtOO
t OOEtOO

t. OOEtOO

t. OOEtOO

1. OOEtOO

1. OOEtOO
1. OOEtOO

t .OOEtOO

t. OOEtOO

t OOEtOO

1. OOEtOO

1. OOEtOO

1. OOEtOO

1 .OOEtOO

t. OOEtOO

t. OOEtOO

t. OOEtOO

t. OOEtOO

1. OOEtOO

1. OOEtOO

t. OOEtOO

t. OOEtOO
1 OOEtOO

1 .OOEtOO

Factor

t

1
1

NA
1

1
NA

1
NA

1

1
NA
NA

t
t
1

NA
NA

t
NA

t
t
t
1

t
1

1
1

t
1
t

1
1
1

1
NA

1
t
t
t

16

Factor

1
1

1
NA

1
1

NA
1

NA

1
1

NA
NA
6.7

1

2.13

NA
NA
40
NA

1

1
t
t

1
t

1
1
t

77
1
1
t
1
1

NA
1.1

1

10
1

3.03

Oral Chronic Chronic
Reference ADDIng Average ADDder Average Hazard

Dose Construction Worker Dally Dose-Ing. Construction Worker Dally Dose-Der Index -
(cm/hr) (mg/kg-day)

9.00E-03

6.20E-02

2.33E-03

5.00E-02

2.30E-02

1.10E-02

5.45E-03

1. OOE-02

2.40E-01

6.33E-03

2.77E-03

2.66E-03
1 .63E-02

1.60E-04
1 60E-04

210E-02

1.20EtOO

1 .60E-02

1 OOE-03
797E-02

4.10E-02

8.90E-03
1.00E-02

t 60E-02

7.40E-02

1.10E-02

1.10E-02

1.60E-04

6.90E02

5.45E-05
6.96E-03

6.SOE-01

5.50E-03

4.80E-02

4.50E-02

1 40E+00

7.10E-01

1.80E-02

1 .60E-04

7.30E-03
8.00E-04

6.00E-02

3.00E-02

8.00E-03
NA

3.00E-03

500E-03
NA

5.00E-02

NA

4.00E-03

8.00E-02

NA
NA

4.00E-04
3.00E-04

3 OOE-03

NA
NA

S.OOE-04

NA
2 OOE-02

1. OOE-02
1 .OOE-02

3.00E-04

1.00E-01

S.OOE-04

1.30E-05

5 OOE-03

2 OOE-02

2.00E-02
5.00E-04

300E-02

6.00E-01

1. OOE-02

2.00E-01

NA

200E-05

6.00E-03

700E-03

3.00E-03
3.00E-01

(mg/kg-day)

1.96E-06

1.96E-06

1.96E-08

NA
1 .98E-08

1 .98E-08

NA

1.98E-06

NA

1.96E-06

1.98E-06

NA
NA

196E-06

196E-06

1.98E-06
NA
NA

1 96E-06
NA

1.96E-06
1.9BE-08
1 98E-06

t .98E-06

1 .98E-06

1.96E-08

1.96E-06

1.96E-08

1 96E-06

1.98E-08

1 98E-06

1.96E-06
t 96E-06

1.96E-08

1.98E-08

NA

1.96E-06

1.98E-06

1.96E-08

1.98E-OB

3.13E-06

(mg/kg-day)

1.96E-06

1.96E-06

1.98E-08

NA
1.96E-08
1.96E-08

NA

1.98E-06

NA

1.96E-08

1.98E-06

NA
NA

1.96E-06
1.96E-06

1.98E-06
NA
NA

1 98E-06
NA

1 96E-08

196E-06
1 96E-06

1.96E-06

1.96E-06

1.96E-06

1.98E-08

1.96E-06

196E06

1.98E-06

198E-06

1 98E-06

1 .96E-06

1.96E-06

198E-08

NA

1.96E-08

1.98E-08

1 .96E-08

1.98E-06
3.13E-06

(mg/kg-day)

1.18E-05

8.10E-05

3.04E-08
NA

3.01 E-OS

1.44E-05
NA

1.31E-05

NA

8.27E-08

3.62E-06

NA
NA

1.40E-08
2.09E-07

5.85E-05

NA
NA

5.23E-05
NA

5 36E-OS

1.18E-05
1 31E-05

2.09E-05

9.67E-05

1.44E-05

1.44E-05

2.09E-07

9.02E-05

5.48E-08
9.10E-08

8.49E-04

7.19E-08

8.27E-05

S.88E-05

NA

1.02E-03

2.09E-05

2.09E-08

9.54E-06
2.38E-08

Hazard
Index -

(mg/kg-day) Ingestlon Dermal Contact

1 18E-05 326E-OS

8.10E-05 652E-05

3.04E-08 2.45E-04

NA NA

3.01 E-05 6.S2E-04

1.44E-05 3.91 E-04

NA NA

1.31 E-OS 3.91 E-05

NA NA

8.27E-OB 4.89E-04

3.82E-08 2.45E-05

NA NA

NA NA

1.4QE-08 4.89E-03

2.09E-07 6.52E-03
5.85E-05 8.52E-04

NA NA

NA NA
523E-05 3.91E-03

NA NA

5 36E-05 9.78E-05
1 16E05 1 98E-04

1.31 E-05 1.98E-04

209E-05 6.52E-03

9.87E-OS 1.98E-05

t.44E-05 3.91E-03

1.44E-05 1.51E-01

209E-07 3.91 E-04

902E-OS 9.7BE-05

5.48E-06 9.78E-OS

9.10E-08 3.91E-03

8.49E-04 6.S2E-05

7.19E-06 328E-08

6.27E-05 1.98E-04

S.88E-OS 9.78E-08

NA NA

1.02E-03 9.78E-02

2 09E-05 326E-04

2.09E-08 2.80E-04

9.54E-08 8.52E-04
2.38E-06 1.04E-05

1.98E-04

2.70E-03

3 81 E-04

NA
1. OOE-02
288E-03

NA
2.61 E-04

NA

2.07E-03

4.S2E-05

NA
NA

3.50E-03
697E-04

1.9SE-02
NA
NA

10SE-01
NA

2.88E-03
1 16E-03

1 31E-03

6.97E-02
9.67E-04

288E-02

1.11EtOO

4.18E-05

4.S1E-03

2.74E-04

1.82E-02

2.83E-02

1 .20E-05

8.27E-03
2.94E-04

NA

S.IOEtOI

3.48E-03

2.99E-04

3.18E-03
7.92E-06

ENSR International
Page 5 ot 7

Total
Hazard

Index

229E-04

2.77E-03

6.25E-04

NC
1.07E-02

3.27E-03

NC
3.01 E-04

NC

2.56E-03

697E-05

NC
NC

8.39E-03

7.22E-03

2.01 E-02

NC
NC

108E-01

NC
2.78E-03
1.38E-03

1 .SOE-03
7.62E-02

9.87E-04

3.27E-02

126EtOO

4.33E-04

4.61E-03

3.72E-04

2.21E-02

2.84E-02

1 52E-05

6.47E-03

3.04E-04

NC

5.11Et01

3.81 E-03

S78E-04

3.83E-03
1.84E-05
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TABLE
POTENTIAL HAZARD INDEX • RME
INCIDENTAL INGESTION AND DERMAL CONTACT
GROUNDWATER
CONSTRUCTION WORKER- RME

ENSR International
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Constituent

1.1,2.2 Telrachloroelhane

1 ,4-Dichlorobenzene
2,4,5-TP (Sllvex)

2,4.6-Trichlorophenol
2,4-Dfchlorophenol
2-Chtorophenol
2-Nilioanilino
3-MelhylphenolM-Melhylphenol
4,4 DDE
4-Chloroaniline
4-Melhvl-2-penlanone

4-Nitroanilino
alpha-BHC
Antimony

Arsenic
lonzene

Ben;o(k)lluoran!hono

belaBHC
Cadmium

Carbazole
Chlorobonzeno
Chlorolorm
Cl8/Trans-1.2-Dichloioelhene
delta 8HC

Ethyl bonzono
Hcplachlor

Hcplachlor cpoxide

Molybdenum
Naphthalene
Nickol
Nitrobenzene
Pentachlorophenol
Phenol

Telrachloroelhene
Toluene

Total 2.3.7.8-TCDD TEQ
Total PCBs
Trichloroelhene
Vanadium

Vinyl chloride
Zinc

Roftrenc*
HO

(p«r mo'L)

2 29E-04
2 77E 03

6 25E-04

NC

1 07E-02
3 27E-03

NC
30IE-04

NC

2 58E-03
897E-05

NC

NC
839E-03

7 22E-03
20IE-02

NC

NC
t QBE 01

NC
2 78E-O3
1. 386-03
1.SOE-03
7 92E-02
9B7E-04

3 27E-02

1 2«E»00
4 33E-04
461E-03
372E-04
2 21 E 02

284E-02
1 52E-05
647E-03

304E-04

NC
StIEtOI

3 81 E 03
578E04

3 83E 03
184E-05

Total HI:

Fill Anu G
EE-05

EPC (mg/L)

390E-01

1 60E»00

8 JOE 03

1 10E-01

6 20E-OI

360E-04

4 50E 01
3906-01

380E-01

1 78E-07

HOW

NC

NC

8.13E-05

NC
NC
NC

NC
NC

NC

I36E-03
NC

NC
NC

NC

NC

738E-04
NC

NC

NC

NC
5 74E-04

NC

NC
9.15E-06

NC

NC

NC

8 50E 05
599E-04

NC
NC
NC

1 93E 06

NC

NC

NC

NC

NC

NC

NC

NC

3.4JE-03

EEO-1M
EPC (mgfl.)

830E-03

360E-04

HOW

NC

NC

NC

NC

NC
NC
NC
NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC
NC
NC
NC
NC

NC

NC

NC

NC

NC
NC

NC
NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

EEQ-107
EPC(mg/L)

8.SOE-01

360E.OO
630E-01

2 40H.OO

230E«OI
I30E*00

600E-03

370EiOO

430E«OO

1 70E-02

2 IDE. 00

200E<00
1 40E.01
1.70E-01

850E«00

360E-06

200EOI
330E-01

4.10E-02

HOM

NC
784E-04

NC
NC

128E-02
8B9E-04

NC
2 40E-04

NC

196E-02
302E-05

NC

NC

NC

NC

248E-02
NC

NC

NC

NC
398E-03

NC
NC

432E-04
NC

NC

NC

NC
322E-03

NC
NC

189E-02
7.1 IE-OS
367E-04

881E04

NC

NC

2 54E 04
638E05

5 24E-05
NC

I.72E-02

Notes

Toll!

NC

7.84E04
613E-05

NC

1.ZBE-02
686E-04

NC
2 40E-04

NC

2 tOE-02
302E-05

NC

NC

NC

NC

2.S8E-02

NC
NC

NC
NC

4 5SE-03
NC

NC
441E-O4

NC

NC

NC

850E-05
382E-03

NC

NC
169E-02

7.3IE-05
387E-04
861E-04

NC

NC
2S4E-04
636E-05

524E-05

NC

9.NE-02

Fill AnM H
EE-01

EPC (man.)

1 20E02

2 20E»00

2 70E-01

teoE.oo

1 50E.OO

520E-03
1 20E.OO

180E.OO

230E.OO

4.30EiOO

457E-08

HOW

9.15E-07

203E-03
NC

NC

NC
NC
NC
NC

NC

1 53E-03
NC

NC

NC

NC

NC

1.01 £02

NC

NC

NC
NC

1 11E03

NC
NC

NC
992E-04

NC

NC

NC
353E-03

NC

NC
407E02

NC

NC

NC

NC

NC

NC

NC

NC

NC

6.HE-02

EE-02
•PCImo/U

8 35E-01

465E-01
3 70E-OI

1 35E-02

7.75E-01

495E04
I.05E-01

1 25E.OO
225E.OO

435E400
4 2SE-OI

440E-03

195EOI

5.65E-02
670E-01
3 15E-01

495E-02

HOW

NC
5.85E-04

NC

NC

1.32E-03
NC
NC
NC

NC
661E-04

NC

NC

NC

294E04
30IE-03
1.S1E-02

NC

NC

NC

NC
403E-03
1 92E-04

NC

NC
NC

NC

1.84E-03
NC

299EO4

NC
416E-O4
634E-03
160E06

NC

NC

NC

NC
829E05

NC

NC

NC

EE-03
EPC (maO.)

5.02E-08

HOW

NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

1.41E-02J NC

Total

9.15E-07
261E-O3

NC

NC

1.32E-03
NC

NC
NC

NC

2 20E-03
NC

NC

NC
2.94E-04

30IE-03
252E-02

NC

NC
NC

NC
514E-03
t 92E-04

NC

NC
592E-04

NC

1.84E-03

NC
383E-03

NC
4 16E-O4

470E-02
1.60E-06

NC

NC

NC

NC
629E-05

NC

NC
NC

•.37E-02

• Not a constituent ol potential concern in this
area/medium
EPC • Exposure Point Concentration
HI • Hazard Index
HO • Hazard Quotient
NC • Not Calculated, no dose-response value or not a
consllluenl ol potential concern In this area/medium
(a) - HO divided by the number ol wells In this oroa

RME construction groundwator xtsVic scale
December 29,2000

Revision 0
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TABLE
POTENTIAL HAZARD INDEX - RME
INCIDENTAL INOESTION AND DERMAL CONTACT
GROUNDWATER
CONSTRUCTION WORKER- RME

ENSR International
Page 7 ol 7

ConiUUwnl

t , 1 ,2.2-Tetrachloroelhane

1 ,4-Dtehlorobonzene

2.4,5-TP (Silvex)
2.4.8-Trtchlorophenol
2.4-Dtehlorophenol

2-Chtorophenol

2-Nllroanlline

3-M«lhylpnenol/4-Methyiphenol

4,4 DDE

4 Chloroanillne
4-Melhyi-2-penlanono
4-Nilroaniline

alpha-BHC
Antimony

Anenic

tonzene
Benzo(l<)nuoranthene

beta-BHC

Cadmium

Carbazole
Chlorobenzene
^htorolorm

CIs/Trans- 1 ,2-Dichloroeihene
dollaBHC
Elhylbenzeno

Heplachlor

Heplachlor epoxido
Molybdenum

Naphlhaiono

Nickel
Nitrobenzene
Penlachlorophenol

Phenol

Telrachloroetheno

Toluene

Total 2.3,7,8-TCDD TEO

Tolal PCBs

Trichtoroethene

Vanadium

Vinyl chloride

Zinc

Reference
HQ

dm man.)

2 29E-04

277E03
625E04

NC
1 07E-02

327E-03

NC

30IE-04

NC
2 58E-03
897E-05

NC
NC

839E-03
722E-03
201E-02

NC

NC

1.08E-01

NC

2.78E-03
I36E03
1 50E-03
762E02
987E04

327E-02

1 28E»00
433E-04

46IE03
372E-04
22IE-02

284E-02

1 52E-05

647E-03

304E-04

NC

5 HE. 01

38IE-03

5 78E 04

383E-03
1.84E-05

Tolal HI:

Fill Am 1
AA-I-S1

EPC (marl)

4.40E<00

4 IDE. 00

6.20E-01

870E»00

1 20E.OO

9 70E-01

HO(t)

NC

203E-03

NC

NC

NC

NC

NC

NC

NC

1 756-03
NC
NC
NC

NC

NC

2.08E-03
NC

NC

NC

NC

4.03E-03

NC
30IE-04

NC

NC
NC

NC

NC

NC
NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

820E-04

NC

1.08E-02

AA-I-SJ
EPC(mg/L)

420E.OO

8.80E-OI

1206-01

I.20E-03

7.00E-02

320E.OO

510E-01

780E«00

180E-01

240E-01
330E.OI

HQ(i)

NC
194E-03

NC
NC

NC

NC

NC

NC

NC
290E-O4

NC
NC
NC
NC

NC
4.03E-04

NC
NC

127E-03

NC

1.48EO3
NC

128E-04

NC
NC

NC

NC
NC

NC
484E-O4

NC

NC

NC

NC

NC
NC

NC
1 I4E-04

NC

1.53E-04
IOIE-04

6.36E-03

ee-12
EPC(mrVL)

2 20E-03
I40E«00

245E-03

680E-OI

350E-03

I.40E<00

2 50E 03

560E-03

3 05E-08

HQ(i)

NC
NC

NC
NC

NC

NC

NC

NC

NC
597E04

NC

NC
NC

NC

NC
228E-03

NC

NC

NC

NC
6.48E-04

NC

NC
NC
NC

136E-05
1 17E-03

NC

NC
NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC
NC

4.71E-03

EE-13
EPC (man.)

--

4 74E-08

HQlal

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC
NC

NC
NC

NC
NC

NC
NC

NC

NC

NC

NC
NC

NC
NC

NC

NC
NC

NC
NC

NC

NC

NC

NC

NC

NC

NC
NC
NC
NC
NC
NC
NC

IE-14

EPC (man.)

t 40E<01

1 BOElOO

1 IOE-03

7.50E-01
--

IOOE-03

260E-02

380EtOO

500E-01

769E07

5B8E-03

HOW

NC
645E03

NC
NC

NC

NC

NC

NC

NC
7.67E-04

NC
NC

NC
NC

NC
252E-03

NC

NC

NC

NC

1.78E-03
NC
NC
NC

NC

NC
NC

NC

NC

NC

NC
237E-03

NC

NC

NC

NC

5.01E-02

NC

NC

NC

NC

MOE-02

EE-1S
EPC (mgn.)

430E-01

HQ(«)

NC
1.98E-04

NC

NC

NC

NC

NC

NC

NC
NC
NC

NC
NC
NC

NC

NC

NC
NC

NC

NC

NC
NC

NC
NC
NC

NC

NC

NC

NC

NC

NC
NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

1.ME-04

Toll)

NC
1.06E-02

NC

NC

NC

NC

NC

NC

NC

340E-03
NC
NC

NC
NC

NC
728E-03

NC

NC

127E-03
NC

79IE-03
NC

428E-04

NC
NC

1 36E-05

1 I7E-03

NC
NC

484E04

NC
2.37E-03

NC

NC

NC

NC
SOIE-02

I.14E-04

NC

7.73E-04

1.0IE-04

MOE-02

Fill AIM L
EE-1M

EPC (mart.)

260E-02

..

SSOE-02

..

430E.OO

4.40E-02

..
-

7.606-02

1 80E.02

..

HO (a)

NC

NC

NC

NC
277E-04

NC

NC

NC

NC
I.41EO4

NC
NC

NC
NC

310E-02
886E-04

NC

NC

NC

NC

NC
f 036 04

NC
NC

NC

NC

NC

NC

NC
8.70E-02

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

9.94E-02

Notes
•• Not a constituent ol potential concern In IhU
area/medium

EPC - Exposure Point Concentration

HI • Hazard Index

HO • Hazard Quotient
NC • Not Calculated, no dose-response value or not a
constituent ol potential concern in this area/medium

(a) - HO divided by the number ol wells In this area

RME construction groundwator xls\nc scale
December 29.2000

Revision 0
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SAUQET AREA 1 - EE/CA AND RI/FS
RME

Receptors Evaluated:

Receptor: RME Construction Worker

ASSUMPTIONS FOR CONSTRUCTION WORKER - RME
INHALATION OF TRENCH AIR i

Assumed
Value Units

Calculated
Value

Inhalation Rate
Body Weight
Exposure Time
Exposure Frequency
Exposure Duration (cancer)
Exposure Duration (noncancer)
Lifetime

RME Construction Worker
RME Construction Worker
RME Construction Worker
RME Construction Worker
RME Construction Worker
RME Construction Worker

2.5
70
8
40
1
1

70

(mj air/hour)
(kg)
(hrs/day) =
(days)/365 (days) ••
(yrs)tfO(yrs) =
(yrs)/1(yrs) =
(years)

8.00E+00
1.10E-01
1.43E-02
1.00E+00

-a
I
wi

RME construction trench air.xls\assum
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SAUGET AREA I - EE/CA AND RI/FS
RME

CARCINOGENIC ASSESSMENT
INHALATION OF
TRENCH AIR
CONSTRUCTION WORKER - RME

Constituent

1 , 1 ,2,2-Tetrachloroethane
4-Melhyl-2-penlanone

Benzene

Chlorobenzene
Chloroform
Ethylbenzene

Naphthalene
Tetrachloroelhene

Toluene
Trlchloroethene
Vinyl chloride

Unit Inhalation Inhalation Lifetime
Concentration Absorption Cancer ADDInh Average Excess Lifetime

In Air Adjustment Slope Factor RME Construction Worker Daily Dose - Inn. Cancer Risk •
(mg/mjair) Factor (mg/kg-day) ' (mg/kg-day) (mg/kg-day) Inhalation

1.00E+00
1.00E+00
1.00E+00

t.OOE+00
1.00E+00
1.00E+00
1.00E+00
1.00E+00

1.00E+00
1.00E+00
1.00E+00

1
NA

1

NA

0.66
NA
NA

1

NA
1

1

2.03E-01
NA

7.70E-03

NA
8.05E-02

NA
NA

2.00E-03
NA

6.00E-03
1.54E-02

4.47E-04
NA

4.47E-04
NA

2.95E-04
NA
NA

4.47E-04
NA

4.47E-04
4.47E-04

4.47E-04
NA

4.47E-04

NA
2.95E-04

NA
NA

4.47E-04
NA

4.47E-04
4.47E-04

9.08E-05
NC

3.44E-06

NC
2.38E-05

NC
NC

8.95E-07
NC

2.68E-06
6.89E-06

ENSR International
Page 2 of 7
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TABLE
POTENTIAL CARCINOGENIC RISK
CONSTRUCTION WORKER - RME
TRENCH AIR

Conitltucnt

1 ,1 ,2,2-T8lrachloroelhane
4-Methyl-2-pentanone
Benzene
Chlorobenzene
Chloroform
Ethylbenzene
Naphthalene
Tetrachloroelhene
Toluene
Trichloroelhene
Vinyl chloride

Reference
Risk

(per mg/mS)

9.08E-05

NC

3.44E-06

NC

2.38E-05

NC

NC

8.95E-07

NC

2.66E-06
6.89E-06

Total:

Fill Area 0
EE-06

EPC (mg/m3)

2.98E-03

1.55E-02

851E-03
••

••

Rlik (a)

NC

NC

5.13E-09

NC

NC

NC

NC

NC

NC

NC

NC

5.13E-09

EEQ-107
EPC (mg/m3)

1.25E-01

1.00E-01

1.07E-01

--

4.58E-02

4.10E-03

2.24E-01
2.62E-02
1.30E-03

Rl»k(a)

NC

NC

1.73E-07

NC

NC

NC

NC

1.83E-09

NC

351E-08
4.46E-09

2.14E-07

Total

NC

NC

1.78E-07

NC

NC

NC

NC

1.83E-09
NC

3.51 E-08
4.46E-09

2.19E-07

Fill Area H
EE-01

EPC (mg/m3)

2.80E-04

--

4.06E-02

3.00E-02

--

4.19E-02

5.02E-02

--

--

Rl«k (a)

1 27E-08

NC

7.00E-08
NC

NC

NC

NC

NC

NC

NC

NC

8.27E-08

EE-02
EPC (mg/m3)

-•

6.09E-02

I.09E-01

1.16E-02

--

4.26E-03

6.48E-03
••

Rllk(a)

NC

NC

1.05E-07

NC

1.38E-07

NC

NC

NC

NC

8.69E-09
NC

2.52E-07

Notes:

Total

1.27E-08

NC

1.75E-07

NC

1 38E-07

NC

NC

NC

NC

B69E-09
NC

3.35E-07

- Not a constituent of potential concern In this area/medium.

EPC - Exposure Point Concentration.
NC • Not Calculated, no dose-response value or not a constituent of potential concern In this area/medium.
(a) • Risk divided by number ol wells In this area.W1

VO
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TABLE
POTENTIAL CARCINOGENIC RISK
CONSTRUCTION WORKER - RME
TRENCH AIR

Constituent

1 , 1 ,2,2-Tetrachloroelhane
4-Melhyl-2-pentanone
Benzene
Chlorobenzene
Chloroform
Ethylbenzene
Naphthalene
Tetrachloroelhene

Toluene
Trichloroethene
Vinyl chloride

Reference
Risk

(per mg/m3)

9.08E-05
NC

3.44E-06
NC

2.38E-05
NC

NC
8.95E-07

NC

268E-06
689E-06

Total:

Fill Are* 1
AA-I-S1

EPC (mg/m3)

--

1 .68E-02
2.I7E-01

3.07E-02

Risk

NC
NC

1.45E-08
NC
NC
NC
NC
NC

NC

NC
5.28E-08

8.73E-08

AA-I-S2
EPC(tng/m3) | Rlik

3.25E-03
7.99E-02

-•
--

2.35E-02
7.59E-03

NC
NC

2.80E-09
NC
NC
NC
NC
NC

NC

1 .5BE-OB
1.31E-08

3.17E-08

EE-12
EPC (mg/mS)

-

1.84E-02
3.50E-02

-•

--

Rl»k

NC
NC

1 59E-08
NC
NC
NC

NC
NC

NC

NC
NC

1.59E-08

EE-14
EPC (mo/mJ)

..

2.03E-02
9.49E-02

-

-

--

--

Rltk
NC
NC

1.75E-08
NC
NC
NC
NC

NC

NC

NC
NC

1.7SE-08

Total

NC
NC

5.06E-08
NC
NC
NC
NC

NC
NC

1.5BE-08
659E-08

1.32E-07

L
EEG-109

EPC |mo/m3)
-

1 19E-03

2.08E-03

.
--
..

--

Rltk

NC
NC

4.10E-09
NC

4.95E-08
NC
NC
NC

NC

NC
NC

S.38E-08

Notes:
•• Not a constituent of potential concern In this area/rr
EPC - Exposure Point Concentration.
NC • Not Calculated, no dose-response value or not t
(a) - Risk divided by number of wells In this area.

I
<T>
O
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SAUGET AREA 1 - EE/CA AND RI/FS
RME
NONCARCINOGENIC ASSESSMENT
INHALATION OF
TRENCH AIR
CONSTRUCTION WORKER - RME

Unit Inhalation Inhalation Chronic
Concentration Absorption Reference ADDinh Average Hazard

In Air Adjustment Dose RME Construction Worker Daily Dose-lnh Index -
Constituent (mg/m'air) Factor (mg/kg-day) (mg/kg-day) (mg/kg-day) Inhalation

1 , 1 ,2,2-Tetrachloroethane 1 .OOE+00
4-Methyl-2-pentanone 1. OOE+00

Benzene 1. OOE+00
Chlorobenzene 1 .OOE+00
Chloroform
Elhylbenzene
Naphthalene
Tetrachloroelhene
Toluene
Trichloroethene

.OOE+00

.OOE+00

.OOE+00

.OOE+00

.OOE+00

.OOE+00
Vinyl chloride 1 .OOE+00

NA NA

1 2.29E-02
1 1.70E-03
1 5.71 E-03

1 8.60E-05
1 2.86E-01
1 8.57E-04
1 1.14E-01

1 1.14E-01
NA NA

t 2.86E-02

NA
3.13E-02

3.13E-02

3.13E-02
3.13E-02
3.13E-02
3.13E-02
3.13E-02
3.13E-02

NA
3.13E-02

NA NC

3.13E-02 1.37E+00
3.13E-02 1.84E+01
3.13E-02 5.48E+00

3.13E-02 3.64E+02
3.13E-02 1.09E-01
3.13E-02 3.65E+01
3.13E-02 2.75E-01
3.13E-02 2.75E-01

NA NC
3.13E-02 1.10E+00

ENSR International
Page 5 of 7
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TABLE
POTENTIAL HAZARD QUOTIENT
CONSTRUCTION WORKER - RME
TRENCH AIR

Conttltuant

1 ,1 ,2,2-Tetrachloroethane
4-Methyl-2-pentanone
Benzene
Chlorobenzene
Chloroform
Ethylbenzene
Naphthalene
Tetrachloroethene
Toluene
Trlchloroethene
Vinyl chloride

Relerenca
HQ

(per mg/rnS)

NC

1 .37E+00
1.84E+01
5.48E+00
3.64E+02
1.09E-01
3.65E+01
2.75E-01
2.75E-01

NC
1.10E+00

Total HI:

Fill Area Q
EE-OS

EPC (mg/m3)

--
--

2.98E-03
1 55E-02

•-

851E-03

--

--

HQ(.)

NC
NC

2.74E-02
424E-02

NC

NC

1.56E-01
NC

NC

NC
NC

2.2SE-01

EEQ-107
EPC (mg/m3)

-
1.25E-01
1.00E-Ot
1.07E-01

-

-

458E-02
4.10E-03
2.24E-01
262E-02
1.30E-03

HQ(a)

NC

8.55E-02
9.23E-01
2.94E-01

NC

NC

8.37E-01
5.63E-04
3.08E-02

NC
7.10E-04

2.17E+00

Total

NC

8.55E-02
9.50E-01
337E-01

NC

NC

9.93E-01
5.63E-04
3.08E-02

NC
7.10E-04

2.40E+00

Fill Araa H
EE-01

EPC (mg/m3)

2.80E-04

4.06E-02
3.00E-02

4.19E-02
5.02E-02

--

HQ(a)

NC

NC

3.74E-01
8.21E-02

NC

2.29E-03
9.17E-01

NC

NC

NC

NC

1.38E+00

EE-02
EPC (mB/m3)

--

6.09E-02
1.09E-01
1.16E-02

4.26E-03
--

--

6.48E-03

HQ(a)

NC

NC

5.61 E-01

2.98E-OI
2.12E+00

NC

7.78E-02
NC

NC

NC

NC

3.08E+00

Notes:

Total

NC

NC

9.35E-01
3.80E-01
2 t2E+00
229E-03
9.95E-01

NC

NC

NC
NC

4.43E+00

-- Not a constituent of potential concern In this area/medium.
EPC - Exposure Point Concentration.
HI • Hazard Index.
HQ • Hazard Quotient.
NC - Not Calculated, no dose-response value or not a constituent ot potential concern in this area/medium.
(a) • HQ divided by number of wells In this area.

en
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TABLE
POTENTIAL HAZARD QUOTIENT
CONSTRUCTION WORKER • RME
TRENCH AIR

Constituent

1 , 1 ,2,2-Telrachloroelhane
4-Melhyl-2-pentanone
Benzene
Chlorobenzene
Chloroform
Ethylbenzene
Naphthalene
Telrachloroethene
Toluene
Trlchloroethene
Vinyl chloride

Reference
HQ

(per mo/rnS)

NC
1.37E+00
1.84E401
5.48E+00
364E+02
1.09E-01
3.65Et01
2.75E-0)
2.75E-01

NC

1.10E+00

Total HI:

Fill Area 1
AA-l-81

EPC (mg/m3)

--
1.68E-02

2.17E-01

--

--

3.07E-02

HQ

NC
NC

7.73E-02
2.98E-01

NC
NC
NC
NC
NC
NC

8.40E-03

3.84E-01

AA-I-S2
EPC (mo/m3)

3.25E-03
7.99E-02

-

2.35E-02
7.59E-03

HQ

NC
NC

1 .50E-02
1.10E-01

NC
NC
NC
NC
NC
NC

2.08E-03

1.27E-01

Notes:

EE-12
EPC (mg/m3)

--
••

1.84E-02
3.50E-02

--

-•
-•

HQ

NC
NC

8.48E-02
4.79E-02

NC
NC
NC
NC
NC
NC
NC

1.33E-01

EE-14
EPC (mg/ma)

-
2.03E-02
9.49E-02

-
--

••

HQ

NC
NC

9.35E-02
1.30E-01

NC
NC
NC
NC
NC
NC
NC

2.24E-01

Total

NC
NC

2.71E-01
5.85E-01

NC
NC
NC
NC
NC
NC

I.05E-02

8.66E-01

Fill Area L
EEQ-109

EPC (mo/m3)
..
..

1.19E-03
-

2.08E-03
..

--

HQ

NC
NC

2.19E-02
NC

7.58E-01
NC
NC
NC
NC
NC
NC

7.80E-01

-• Not a constituent ot potential concern In this area/n
EPC • Exposure Point Concentration
HI • Hazard Index
HQ • Hazard Quotient.
NC • Not Calculated, no dose-response value or not ;
(a) • HQ divided by number ol wells In this area.

TJ

(JJ
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DRAFT

SAUGET AREA 1 - EE/CA AND RI/FS
MLE

[[Receptor 3:

Receptors Evaluated

MLE Construction Worker

ASSUMPTIONS FOR CONSTRUCTION WORKER MLE
INCIDENTAL INGESTION AND DERMAL CONTACT SOIL

Soil Ingestion Rate
Soli on Skin
Skin Exposed
Body Weight
Exposure Frequency
Exposure Duration (cancer)
Exposure Duration (noncancer)
Lifetime
Unit Conversion Factor

MLE Construction Worker
MLE Construction Worker
MLE Construction Worker
MLE Construction Worker
MLE Construction Worker
MLE Construction Worker
MLE Construction Worker

-D
I

MLE construction soil.xls\assum

ENSR International
Page 1 of 5

I Assumed
j Value Units

Calculated
Value

64
0.19
3339

70
20

1
1

70
1.00E-06

(mg soil/day)
(mg/cm*)
(cm<)

(kg)
(days)/365(days) =
(years)/70(years) =
(yrs)/1(yrs) =
(years)
(kg/mg)

5.48E-02
1.43E-02
1 .OOE+00

22-D9C-00

December 29, 2000
Revision 0



DRAFT

SAUGET AREA 1 - EE/CA AND RI/FS

MLE
POTENTIAL CARCINOGENIC RISK
INCIDENTAL INQESTION AND DERMAL CONTACT

SOIL
CONSTRUCTION WORKER MLE

ENSR International
Page 2 of 5

Constituent

Arsenic
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Copper
Dlbenzo(a,h)anthracene
Dieldrin
lndeno(1 ,2,3-cd)pyrene
Total 2.3.7.8-TCDD TEQ
Total PCBs

Unit Oral • Soil Dermal - Soil Oral Lifetime Lifetime
Concentration Absorption Absorption Cancer ADDing Average ADDder Average Excess Lifetime Excess Lifetime Total

in Soil Adjustment Adjustment Slope Factor MLE Construction Worker Daily Dose-Ing. MLE Construction Worker Dally Dose-Der. Cancer Risk - Cancer Risk • Excess Lifetime
(mg/kg soil) Factor Factor (mg/kg-day)" (mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day) Ingestion Dermal Contact Cancer Risk

1.00E+00
1 .OOE+00
1 .OOE+00
1 .OOE+OO
1.00E+00
1 .OOE+00
1 .OOE+00
1 .OOE+00
1 .OOE+00
1 .OOE+00

0.3
0.29
0.29
0.29

NA
0.29

1
029

0.5
0.83

0.001
0.02
0.02
0.02

NA
0.02
0.01
0.02
0.05
0.04

1 .50E+00
730E-01
7.30E+00
7.30E-01

NA
7.30E+00
1.60E+01
7.30E-01
1 .50E+05
2.00E+00

2.1SE-10
2.08E-10
2.08E-10
2.08E-10

NA
2.08E-10
7.16E-10
2.08E-10
3.58E-10
5.94E-10

2.15E-10
2.08E-10
2.08E-10
2.08E-10

NA
2.08E-10
7.16E-10
2.08E-10
3.58E-10
5.94E-10

7.09E-12
1.42E-10
1.42E-10
1.42E-10

NA
1.42E-10
7.09E-1 1
1.42E-10
3.55E-10
2.84E-10

7.09E-12
1.42E-10
1.42E-10
1.42E-10

NA
1.42E-10
7.09E-11
1.42E-10
3.55E-10
2.84E-10

3.22E-10 1.06E-11
1.52E-10 1.04E-10
1.52E-09
1.52E-10

NA
1.52E-09
1.15E-08
1.52E-10

.04E-09

.04E-10
NA

.04E-09

.14E-09

.04E-10
5.37E-05 5.32E-05
1.19E-09 5.68E-10

3.33E-10
2.55E-10
2.55E-09
2.55E-10

NC
2.55E-09
1.26E-08
2.55E-10
1.07E-04
1.76E-09

MLE col on soil.xls\cancer
Decar 29,2000
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TABLE
POTENTIAL CARCINOGENIC RISK - MLE
INCIDENTAL INGESTION AND DERMAL CONTACT
SOIL
CONSTRUCTION WORKER MLE
SAUQET AREA 1 - EE/CA AND RI/FS

ENSR International
Page 3 of 5

Constituent

Arsenic
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)lluoranthene
Copper
Dlbenzo(a,h)anthracene
Dleldrin
lndeno(1 ,2.3-cd)pyrene
Total 2,3,7,8-TCDD TEQ
Total RGBs

Reference
Risk (per mg/kg)

3.33E-10
255E-10
2.55E-09
2.55E-10

NC
2.55E-09
1 26E-08
255E-10
1.07E-04
1.76E-09

Total:

Transect 3
EPC (mo/kg)

1.37E-01
--
--
--
--
••
•-
-•

Risk

NC
NC

3.49E-10
NC
NC
NC
NC
NC
NC
NC

3.49E-10

Transect 4 (a)
EPC (mg/kg)

1.28E+00
6.09E-01
1 .07E+00

2.39E-01

--
--

Risk

NC
327E-10
1 55E-09
2.73E-10

NC
6.10E-10

NC
NC
NC
NC

2.76E-09

Transect 6 (a)
EPC (mg/kg)

-
5.04E-01

--
--

••

Risk

NC
NC

1 .29E-09
NC
NC
NC
NC
NC
NC
NC

1 .29E-09

Transect 7
EPC (mg/kg)

9.99E+00

3.74E-01
--

•-
--

Risk

3.32E-09
NC

9.54E-10
NC
NC
NC
NC
NC
NC
NC

4.28E-09

Fill Area H
EPC (mg/kg)

2.28E+01
-.
--
--

--
--
•-

5.33E-04
6.60E-01

Risk

7.59E-09
NC
NC
NC
NC
NC
NC
NC

5.70E-08
1.16E-09
6.57E-08

Notes:

Fill Area 1
EPC (mg/kg)

6.29E-01
-

6.66E+03
.-

--
3.34E-03
3.13E+01

Risk

NC
NC

1.60E-09
NC
NC
NC
NC
NC

3.57E-07
5.49E-08
4.14E-07

Fill Area L
EPC (mg/kg)

3.33E+01
--

2.30E+00
--
-

4.55E-01
-.
--
--

4.90E-01

Risk

1.11E-08
NC

5.87E-09
NC
NC

1.16E-09
NC
NC
NC

8.60E-10
1.90E-08

•• Not a constituent ol potential concern in this area/medium.
EPC - Exposure Point Concentration.
NC - Not Calculated, no dose-response value or not a constituent ol potential concern in this area/medium.
(a) - Higher ol surface soil and subsurface soil EPC used.

I
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SAUGET AREA 1 - EE/CA AND RI/FS
MLE
NONCARCINOGENIC HAZARD INDEX
INCIDENTAL INQESTION AND DERMAL CONTACT
SOIL
CONSTRUCTION WORKER MLE

ENSR International
Page 4 of 5

Constituent

Arsenic
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)lluoranlhene
Copper
Dibenzo(a,h)anlhracene
Dieldrin
lndeno(1 ,2,3-cd)pyrene
Total 2,3,7.8-TCDD TEQ
Total PCBs

Unit Oral • Soil Dermal - Soil Oral Chronic Chronic
Concentration Absorption Absorption Reference ADDing Average ADDder Average

In Soil Adjustment Adjustment Dose LE Construction Worker Dally Dose-Ing. LE Construction Worker Dally Dose-Der.
(mg/kg-soil) Factor Factor (mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day)

1.00E+00
1 .OOE+00
1.00E+00
1 .OOE+00
1.00E+00
1.00E+00
1.00E+00
VOOE+00
1.00E+00
1.00E+00

0.3
NA
NA
NA

1
NA

1
NA
NA

0.83

0.001
NA
NA
NA

0.002
NA

0.01

NA
NA

0.04

3.00E-04
NA
NA
NA

3.70E-02
NA

5.00E-05
NA
NA

2.00E-05

1 .50E-08
NA
NA
NA

5.01 E-08

NA
5.01 E-08

NA
NA

4.16E-08

1.50E-08
NA
NA
NA

5.01 E-08

NA
5.01 E-08

NA
NA

4.16E-OB

4.97E-10
NA
NA
NA

9.93E-10
NA

4.97E-09
NA
NA

1.99E-08

4.97E-10
NA
NA
NA

9.93E-10
NA

4.97E-09
NA
NA

1 .99E-08

Hazard Hazard
Index - Index -

Ingestion Dermal Contact

5.01 E-05

NA
NA
NA

1 .35E-06
NA

1.00E-03
NA
NA

2.08E-03

1.66E-08
NA
NA
NA

2.68E-08
NA

9.93E-05
NA
NA

9.93E-04

Total
Hazard

Index

5.18E-05
NC
NC
NC

1.38E-06
NC

1.10E-03
NC
NC

3.07E-03

TJ

Ol

MLEct lion soil.xIsVnoncancer De(/ 29. 2000



TABLE
POTENTIAL HAZARD INDEX - MLE
INCIDENTAL INGESTION AND DERMAL CONTACT
SOIL
CONSTRUCTION WORKER MLE
SAUOET AREA 1 - EE/CA AND RI/FS

ENSR International
Page 5 of 5

"O
1
o*oo

Constituent

Arsenic
Benzo(a)anlhracene
Benzo(a)pyrene
Benzo(b)lluoranlhene
Copper
Dibenzo(a,h)anthracene
Dieldrin
lndeno(1 ,2,3-cd)pyrene
Total 2,3,7.8-TCDD TEQ
Total PCBs

Reference
HI (per mg/kg)

5.18E-05
NC
NC
NC

1.38E-06
NC

1.10E-03
NC
NC

3.07E-03

Total HI:

Traniect 3
EPC (mg/kg)

--
1.37E-01

•-

•-
..

--
--

HQ

NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

NC

Transect 4 (•)
EPC (mg&g)

1 .28E+00
6.09E-01
1 .07E+00

••
239E-01

--
-
-•

HO

NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

NC

Transact 6 (a)
EPC (mg/kg) I HQ

..

--
5.04E-01

--
-
•-
--

--
--

NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

NC

Transect 7
EPC (mg/kg) 1 HQ

9.99E+00

3.74E-01
••
--
-•
--
--

--

5.17E-04
NC
NC
NC
NC
NC
NC
NC
NC
NC

5.17E-04

Fill Area H
EPC (mg/kg)

228E+01
--
--
-•
--
--

--
5.33E-04
6.60E-01

HQ

1.18E-03
NC
NC
NC
NC
NC
NC
NC
NC

2.03E-03
3.21 E-03

Fill Area 1
EPC (mg/kg)

--
6.29E-01

--
6.66E+03

--

3.34E-03
3.13E+01

HQ

NC
NC
NC
NC

9.20E-03
NC
NC
NC
NC

9.62E-02

1.0SE-01

Fill Area L
EPC (mg/kg)

3.33E+01
-

2.30E+00
-- '

4.55E-01

4.90E-01

HQ

1.72E-03
NC
NC
NC
NC
NC
NC
NC
NC

1.51 E-03

3.23E-03

Notes:
-• Not a constituent ol concern In this area/medium.
EPC - Exposure Point Concentration.
HI - Hazard Index.
HQ - Hazard Quotient.
NC - Not Calculated, no dose-response value or not a constituent of potential concern In this area/medium.
(a) - Higher of surface soil and subsurface soil EPC used.

MLE construction soil.xls\nc scale
December 29, 2000

Revision 0



SAUQET AREA 1 - EE/CA AND RI/FS
MLE

ENSR International
Page 1 of 4

Receptors Evaluated:

[[Receptor 1: MLE Construction Worker

ASSUMPTIONS FOR CONSTRUCTION WORKER - MLE
INHALATION OF OUTDOOR AIR PARTICULATES j

Assumed
Value

Calculated I
Units Value

Inhalation Rate
Body Weight
Exposure Time
Exposure Frequency
Exposure Duration (cancer)
Exposure Duration (noncancer)
Lifetime

MLE Construction Worker
MLE Construction Worker
MLE Construction Worker
MLE Construction Worker
MLE Construction Worker
MLE Construction Worker

1.5 (mj air/hour)
70 (kg)
8 (hrs/day) = 8.00E+00

20 (days)/365 (days) = 5.48E-02
1 (yrs)/70(yrs) = 1.43E-02
1 (yrs)/1(yrs)= 1.00E+00

70 (years)

<y>10

MLEc* ctlon outdoor air.xls\assum
Decernhrlr 29, 2000

vision 0(
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SAUGET AREA 1 - EE/CA AND RI/FS
CARCINOGENIC ASSESSMENT
INHALATION OF
OUTDOOR AIR PARTICULATES
CONSTRUCTION WORKER - MLE

ENSR International
Page 2 of 4

Constituent

Unit Inhalation
Concentration Absorption

In Air Adjustment
(mg/m" air) Factor

Inhalation Lifetime
Cancer ADDInh Average Excess Lifetime

Slope Factor LE Construction Worker Dally Dose • Inh. Cancer Risk •
Jmg/kg-day)" (mg/kg-day) (mg/kg-day) Inhalation

Arsenic
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Copper
Dlbenzo(a,h)anthracene
Oieldrln
lndeno(1 ,2,3-cd)pyrene
Total 2,3,7,8-TCDD TEQ
Total PCBs

1. OOE+00
1 .OOE+00
1 .OOE+00
1 .OOE+00
1 .OOE+00
1 .OOE+00
1 .OOE+00
1 .OOE+00
1 .OOE+00
1 .OOE+00

1
1
1
1

NA
1
1
1
1
1

1.50E+01
3.10E-01
3.10E+00
3.10E-01

NA
3.10E+00
1.61E+01
3.10E-01
1 .50E+05
2.00E+00

.34E-04

.34E-04

.34E-04

.34E-04
NA

.34E-04

.34E-04

.34E-04

.34E-04

.34E-04

1 .34E-04
1 .34E-04
1 .34E-04
1.34E-04

NA
1 .34E-04
1.34E-04
1.34E-04
1.34E-04
1.34E-04

2.01 E-03
4.16E-05
4.16E-04
4.16E-05

NC
4.16E-04
2.16E-03
4.16E-05
2.01 E+01
2.68E-04

MLE construction outdoor air.xls\cancer
December 29,2000

Revision 0



TABLE
CARCINOGENIC ASSESSMENT
INHALATION OF
OUTDOOR AIR PARTICULARS
CONSTRUCTION WORKER • MLE

ENSR International
Page 3 ol 4

Constituent

Arsenic
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)lluoranlhene
Copper
Dibenzo(a,h)anthracene
Dieldrln
lndeno(1 ,2,3-cd)pyrene
Total 2,3,7.8-TCDD TEG
Total PCBs

Reference || Transects || Tranced 4 (a) || Transect 6 (a) II Transect? || Fill Area H || Fill Area) || Fill Area L |
Rick (per mg/m3)

2.01 E-03

4.16E-05
4.16E-04
4.16E-05

NC
4.16E-04
2.16E-03
4.16E-05
2.01E+01
2.68E-04

Total:

î jtfnTTmiia în.wiiU.iCF ÎP'in '̂̂ îM1™^

8.22E-09

NC
NC

3.42E-12
NC
NC
NC
NC
NC
NC
NC

7.68E-08
3.65E-08
6.42E-08

1.43E-08

NC
3.19E-12
1.52E-11
267E-12

NC
5.97E-12

NC
NC
NC
NC

3.42E-12H 2.70E-11

3.02E-08

NC
NC

1.26E-11
NC
NC
NC
NC
NC
NC
NC

1.26E-11

5.99E-07

2.24E-08

1.21E-09
NC

9.33E-12
NC
NC
NC
NC
NC
NC
NC

1.22E-09

1.37E-06

3.20E-11
3.96E-08

2.75E-09
NC
NC
NC
NC
NC
NC
NC

6.44E-10
1.06E-11

3.41 E-OS

3.77E-08

4.00E-04

2.00E-10
1.88E-08

NC
NC

1.57E-11
NC
NC
NC
NC
NC

4.03E-09
5.04E-10
4.55E-09

Notes:
-- Not a constituent ol potential concern In this area/medium.
EPC - Exposure Point Concentration,
(a) • Higher ol the surface soil and subsurface soil EPC used.

2.00E-06

1 .38E-07

2.73E-08

2.94E-08

4.02E-09
NC

5.74E-11
NC
NC

1.14E-11
NC
NC
NC

7.89E-12
4.10E-09

MLE cor] in outdoor air.xls\c scale
Decorp1••-'29,2000

vision 0



SAUQET AREA 1 - EE/CA AND RI/FS
NONCARCINOGENIC ASSESSMENT
INHALATION OF
OUTDOOR AIR PARTICIPATES
CONSTRUCTION WORKER - MLE

ENSR International
Page 4 of 4

Unit Inhalation Inhalation Chronic
Concentration Absorption Reference ADDInh Average Hazard

In Air Adjustment Dose instruction Worker Dally Dose-Inn Index -
Constituent (mg/rrVair) Factor (mg/kg-day) (mg/kg-day) (mg/kg-day) Inhalation
Arsenic 1 .OOE+00
Benzo(a)anthracene 1 .OOE+00
Benzo(a)pyrene
Benzo(b)lluoran(hene
Copper
Dlbenzo(a,h)anthracene
Dieldrin
lndeno(1 ,2,3-cd)pyrene
Total 2.3,7,8-TCDD TEQ
Total PCBs

.OOE+00

.OOE+00

.OOE+00

.OOE+00

.OOE+00

.OOE+00

.OOE+00

.OOE+00

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

MLE construction outdoor air.xls\noncancer
December 29,2000

Revision 0



ENSR International
Page 1 of 7

Assumed
Value Units

Calculated
Value

0.005 (I/day)
3339 (cm*)
70 (kg)
1 (hr/day)
5 (days)/365 (days) = 1.37E-02
1 (yrs)/70(yrs)= 1.43E-02
1 (yrs)/1(yrs)= 1.00E+00
70 (years)
0.001 (l/cmj)

22-Dec-OO

December 29, 2000
vision 0

SAUGET AREA 1 - EE/CA AND RI/FS
MLE

II Receptors Evaluated: I

llReceptor 3: MLE Construction Worker]

ASSUMPTIONS FOR CONSTRUCTION WORKER-MLE
INCIDENTAL INGESTION AND DERMAL CONTACT

GROUNDWATER

Water Ingestion Rate
Skin Exposed
Body Weight
Exposure Time (dermal route only)
Exposure Frequency
Exposure Duration (cancer)
Exposure Duration (noncancer)
Lifetime
Unit Conversion Factor (dermal route only)

MLE Construction Worker
MLE Construction Worker
MLE Construction Worker
MLE Construction Worker
MLE Construction Worker
MLE Construction Worker
MLE Construction Worker

-o
I
U)

MLEo olion groundwater.xls\assum



SAUQET AREA 1 - EE/CA AND RI/FS
MLE
CARCINOGENIC ASSESSMENT
INCIDENTAL INQESTION AND DERMAL CONTACT
GnOUNDWATER
CONSTRUCTION WORKER - MLE

Unit Oral • Water Dermal - Water Dermal
Concentration Absorption Absorption PeMLEabllily

In Groundwater Adjustment Adjustment Constant
Constituent

1,1.2,2-Telrachkxoemane
1 ,4-Dlchlorobenzene

2,4.5-TP(Sllvex)

2,4.6-Trlchlorophenol

2,4-Dlchtorophenol

2-Chlorophenol

2-Nllroanlllne

3-Methylphenol/4-Methylphenol
4,4-DDE

4-Chloroanlline

4-Melhyl-2-pentanone

4-Nltroanlllne

alpha-BHC

Antimony

Arsenic

Benzene

Befefo(k)fluoranlhene

bela-BHC
Cadmium

Carbazole

Chtorobenzene

Clilorotorm

Cls/Trans-1,2-Dlchloroethene

della-BHC

Ethylbenzene

Heptachlor

Heplachlor epoiida

Molybdenum

Naphthalene

Nickel

Nitrobenzene

Penlaohlorophenol

Phenol

Telraclitoroelhene

Toluene

Total 2.3,7,8-TCDD TEQ

Total PCBs

Trlchtoroethene

Vanadium

Vinyl chloride

Zinc

(mg/l)

t .OOE+00
1 OOE+00

1 OOE+00

1 .OOE+00

1. OOE+00

1 .OOE+00

1. OOE+00

1. OOE+00

t. OOE+00
1 OOE+00

1. OOE+00

1 OOE+00

t. OOE+00

1. OOE+00

1.00E+00

1. OOE+00

1.00E+00
1. OOE+00

1. OOE+00

1.00E+00

1. OOE+00

1 OOE+00
1. OOE+00

1. OOE+00

1. OOE+00

I.OOE+00

1. OOE+00

t. OOE+00

1.00E.OO

I.OOE+00

t OOE+00

1 OOEtOO

OOE+00

.OOE+00

.OOE+00

.OOE+00

OOE+00

.OOE+00

OOEtOO

1. OOE+00

1 OOE+00

Factor

1

1
NA

1

NA
NA

NA
NA

1
NA
NA
NA

1
NA

1

1
t
1

NA
1

NA
1

NA
NA
NA

1
1

NA
NA
NA
NA

1

NA
1

NA
1
1
1

NA
1

NA

Factor (cm/hr)

1 9.00E-03

1 620E-02

NA 233E-03

t 500E-02

NA 2.30E-02

NA 1 10E-02

NA 5.45E-03

NA 1.00E-02
1 2.40E-01

NA 8.33E-03
NA 277E-03

NA 2.86E-03

1 1.83E-02

NA 1.60E-04

1 1 .60E-04

2.13 2.10E-02

1 1.20E+00

1 1 .60E-02

NA 1.00E-03

1 7.97E-02

NA 4.10E-02

1 8.90E-03

NA 1 .OOE-02

NA 1 .80E-02

NA 7.40E-02

1 I.10E-02

1 t.lOE-02

NA 1.60E-04

NA 6.90E-02

NA 5.45E-05

NA 696E-03

1 850E-01

NA 5.50E-03
t 4.80E-02

NA 4 50E-02

1.8 1.40E+00

1.1 7.10E-01

1 1.60E-02

NA 1.60E-04

1 7.30E-03
NA 8.00E-04

Oral
Cancer ADDIng

Lifetime
Average ADDder

Lifetime
Average Excess Lifetime

Slope Factor Construction Worker Dally Dose-Ing. : Construction Worker Dally Dose-Der. Cancer Risk -
(mg/kg-day)"

2.00E-01
2.40E-02

NA
1.10E-02

NA
NA
NA
NA

3.40E-01
NA

NA
NA

8.30E+00
NA

1.50E+00

1 50E-02

7.30E-02

1.BOE+00

NA
2.00E-02

NA
6.10E-03

NA
NA
NA

4.SOE+00

9..0E+00
NA
NA
NA
NA

1 20E-01

NA
520E-02

NA

1 50E+03
2 OOEtOO

1.IOE-02

NA
7.20E-01

NA

(mg/kg-day)

t .40E-08

1.40E-08

NA
140E-08

NA
NA

NA
NA

1 .40E-OB
NA
NA
NA

1.40E-OB

NA
1.40E-08

1.40E-08

1.40E-08

1.40E-08
NA

1 .40E-08

NA
I.40E-08

NA
NA
NA

1.40E-08

1.40E-08

NA
NA

NA
NA

1.40E-08

NA
1.40E-08

NA
t .40E-08

1.40E-08

1 .40E-08

NA
1 .40E-08

NA

(mg/kg-day)

1.40E-08

1.40E-08
NA

1.40E-08

NA
NA
NA
NA

1.40E-08
NA
NA
NA

1.40E-08
NA

140E-08

1.40E-08

1.40E-08

1.40E-08

NA
1.40E-08

NA
1 .40E-08

NA
NA
NA

1.40E-08

1.40E-08
NA

NA
NA
NA

1 .40E-08

NA
1 .40E-08

NA
1.40E-08

1.40E-08

1.40E-OB

NA
1.40E-08

NA

(mg/kg-day)

B40E-08

5.79E-07

NA
4.87E-07

NA

NA
NA
NA

224E-08
NA
NA
NA

152E-07

NA
1.49E-09

4.18E-07

1.12E-05

1.49E-07
NA

7.44E-07

NA
8.31 E-08

NA
NA
NA

1 .03E-07

1 .03E-07

NA
NA

NA
NA

6.07E-08

NA
4.48E-07

NA
2.35E-05

7 29E-06

1.49E-07

NA

6 81 E-08
NA

(mg/kg-day)

840E08
579E-07

NA
4.87E-07

NA
NA
NA
NA

224E-06
NA
NA
NA

1.52E-07

NA
1.49E-09

4.18E-07

1.12E-05
1.49E-07

NA

7.44E-07

NA
8.31 E-08

NA
NA
NA

1.03E-07

1 .03E-07

NA
NA

NA
NA

6.07E-08

NA
4.48E-07

NA
235E-05

729E-06

1.49E-07

NA

6.81 E-08
NA

Ingesllon

280E-09

335E-10

NA
1.54E-10

NA
NA

NA
NA

4.75E-09

NA
NA
NA

8.81 E-08
NA

2.10E-08

210E-10

1.02E-09

2.S2E-08
NA

2.80E-10
NA

853E-11

NA
NA
NA

629E-08

1.27E-07

NA
NA

NA
NA

1.68E-09
NA

727E-10

NA
2.10E-03

2.80E-08

1 54E-10
NA

101 E-08
NA

Excess Lifetime

ENSR International
Page 2 of 7

Total
Cancer Risk - Excess Lifetime

Dermal Contact

1.88E-08

1.39E-08

NA
5.13E-09

NA
NA

NA
NA

7.82E-07
NA
NA
NA

9.59E-07

NA

2.24E-09

626E09

8.18E-07

2.69E-07

NA

1.49E-08

NA
507E-10

NA
NA
NA

4.62E-07

9.34E-07

NA
NA

NA
NA

7.28E-07

NA
2.33E-08

NA
3.53E+00

1.48E-05

1.84E-09

NA

4.91E-08
NA

MLE construction groundwaler.xls\cancer

Cancer Risk

1 .96E-08

1.42E-08

NC
5.29E-09

NC

NC
NC
NC

7.88E-07

NC
NC
NC

1.05E-06

NC
2.32E-08

6.47E-09

8.19E-07

2.94E-07

NC
1.52E-08

NC
592E-10

NC
NC
NC

5.25E-07

1.06E-06

NC
NC
NC
NC

7.30E-07

NC
2.40E-08

NC
3.53E+00

1.48E-05

1 .80E-09

NC
5.91E-08

NC

December 29. 2000,
Revision 0
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TABLE
POTENTIAL CARCINOGENIC RISK - MLE
INCIDENTAL INQESTION AND DERMAL CONTACT
GROUNDWATER
CONSTRUCTION WORKER- MLE

Consllluenl

1,1,2,2-Telrachloroelhano

1 ,4-Dlchlorobenzene

2,4,5-TP (Silvex)
2.4,6-Trlchloroptionol

2.4 Dlchlorophenol
2-Chloronhenol

2-Nitroaniline
3 MelhytphenoM Molhyl phenol

4.4-DOE
4-Chloroaniline
4 -Melhyl-2-pentanono
4-Nilroanilina

alpha-BHC
Antimony

Arsenic
Benzene
9enzo(K)fluoranlhene

belaBHC
Cadmium

Cartaazole
Chlorobenzeno
Chloroform
Cis/Tians-1.?-Dlchlotoem<!ne

della-BHC
Elhylbenzono
Heplachlor
HeplacMor epoilde
Molybdenum

Naphlhaleno

Nickel
Nitrobenzene
Penlachlorophoool

Phenol
Telrachloroethene

Toluene
Total 2,3.7.6-TCDD TEO

Total PCBs
Trlchloroelhene
Vanadium

Vinyl cMorido

Zinc

Rt'«r<nc*
Risk

(per man.}

196E08

142E-08

NC

529E-09

NC

NC

NC
NC

766E-07
NC

NC
NC

I.05E-08

NC
232E08

647E-09
8 I9E-07
2 94E-07

NC

1 52E-08
NC

592E-IO
NC

NC
NC

525E07

I06E-06
NC

NC

NC
NC

730E-07

NC
2 40E-08

NC

353EtOO
1 46E-05

1 80E-09
NC

59IE OS
NC

Told:

Fill AfM 0
EE-OS

EPC (mg/L)

390EOI

I80E.OO

8 40E-03

1 IDE -01

620E-01

360E-04

4 50E 01
390E-OI

360F.01

1 78E 07

Hlsk(i)

NC

NC

NC

NC

NC

NC

NC
NC

NC
NC
NC
NC

NC

NC

NC
237E-10

NC

NC

NC

NC

NC

NC
NC

NC
NC
NC

NC

NC
NC

NC
NC

NC
NC

NC

NC
209E-07

NC

NC

NC
NC

NC

2.10E-07

EEQ-108
EPC (mart.)

830E-03

360E-04

Risk (I)

NC

NC

NC

NC

NC

NC

NC
NC

NC
NC
NC
NC

290E-09

NC

NC

NC

NC

353E-11

NC

NC

NC

NC
NC

NC

NC
NC

NC

NC

NC

NC

NC

NC
NC

NC

NC
NC

NC

NC
NC

NC

NC

2.ME-W

EEQ-107
EPC (mg/L)

850E-OI

360E»00

63QE-01

240E.OO

2.30E«OI
I.30E<00

800E-03

3 70E400

430E.OO

1 70E-02

2 lOEtOO

1.0IE.OO
t 40EiOI

I 70E-OI
8 50E.OO

360E-06

200E-01
330EO1

410E-02

Rllk(l)

NC

4.03E-09

NC

NC

NC
NC

NC

NC

NC
NC
NC
NC

209E-09
NC

NC

7.98E-09

NC

NC

NC

NC
NC

NC

NC

NC
NC

NC

NC

NC

NC

NC

NC
2 46E-07

NC
1 36E-09

NC

424E-06
NC

120E-IO

NC
808E-IO

NC

4.SOE-M

TOUI

NC

4.03E-09

NC

NC

NC

NC

NC
NC

NC
NC
NC

NC
499E-09

NC

NC

822E-09
NC

353E-II

NC

NC

NC
NC

NC

NC

NC
NC

NC
NC

NC

NC

NC

2 46E-07
NC

I36E-09
NC

445E-08
NC

1 20E-10
NC

808E-IO

NC

4.71E-0*

Fill Are* H
EE-01

EPChngfL)

I20E-02

220E»00

2 70E-OI

1 80E<00

1 50E*00

520E-03
I20E<00

I80E.OO

230E«00

335E»00

4 S7E-08

niikd)

784E-II

t.04E-oa
NC

4 76E-10
NC

NC

NC

NC

NC
NC
NC
NC

NC

NC

NC

324E-09
NC

NC

NC

263E-I1

NC
NC
NC

NC

NC

NC

NC

NC

NC

NC

NC
8 ISE-07

NC

NC
NC

S 38E 08

NC
NC

NC

NC

NC

6.S3E-07

EE-02
EPC (man.)

635E-OI

465E-OI

3 70E-OI

I35E02

775E-O1

4.95E-04
I05EOI

1 25E.OO
2 25E«00

4.35E.OO
4 25E 01

4.40E-03

1 95E 01

565E02

6 50E-OI
3 15E 0(

495E02

RKk(»)

NC

301E-09

NC
820E-IO

NC
NC

NC

NC
NC

NC
NC
NC

1 73E-10

NC
967E-09

4.85E-09
NC

NC

NC

NC

NC
839E-II

NC

NC
NC
NC

I56E-09
NC

NC

NC

NC
1 58E-07

NC
NC

NC

NC

NC

298E-II
NC

NC

NC

1.7IE-07

EE-03
EPC (mg/L)

S02E-08

-

Rlikd)

NC
NC
NC
NC

NC

NC

NC

NC

NC
NC
NC

NC

NC

NC

NC

NC
NC

NC

NC

NC

NC
NC

NC

NC

NC
NC

NC

NC
NC

NC
NC

NC

NC
NC

NC

59IE-08
NC

NC

NC

NC

NC

».»1E-0»

Notes:

ToUl

784E-I1

1.34E-08
NC

1 30E-09
NC

NC

NC

NC

NC
NC
NC

NC
1.73E-10

NC

9.67E-09

809E-09
NC

NC

NC

263E-11
NC

839E 11
NC
NC

NC

NC

1.56E-09
NC

NC

NC

NC
9 73E-07

NC

NC

NC
1 13E-07

NC

296E-1I
NC

NC
NC

1.12E-06

-• Not a constituent of potential concern In this
area/medium.
EPC • Exposure Point Concentration

NC - Not Calculated, no dose-response value or not a
constituent ol potential concern In this area/medium
(a) - Risks divided by the number ol wells in this area

MLE cons' iroundwaler xlsV: scale
N>r 29, 2000

Revision 0



TABLE
POTENTIAL CARCINOGENIC RISK • MLE
INCIDENTAL INQESTION AND DERMAL CONTACT
GROUNDWATER
CONSTRUCTION WORKER- MLE

ENSR International
Pag« 4 ol 7

Constituent

1,1.2,2-Tolrachloroethane
1 .4-Otehkxobenzene
2.4.5-TP (Sltvex)
2.4.6 TrfchkMophenol
2,4-Dtehkxophenol

2-Chlorophenol
2-Nilroaniline
a-MelhylplwnoM-Mclhylphflnol
4.4-DDE
4-Cnloroanlline
4 Melhyl-2 penlanooo

4-Nilroaniline

alpha-BHC
Antimony
Arsenic
Senzene
8enzo(k)iluoranlhene

bela-BHC
Cadmium

Cartaazole
Chlorobanzene
Chloroform

Cis/Ttans-t ,2-Dichloroeihene

della-BHC

Elhylbenzcne

Heplachlof
Hoplachlor opoxide
Molybdenum

Naphthalene

Nickel
Nitrobenzene
Penlachlorophenol

Phenol
Telrachloroelheno
Toluene
Total 2.3,7.6-TCDDTEO

Tolal PCBs
Trichloroelhene
Vanadium

Vinyl chloride

Zinc

RtMranc*
Rlfk

(ptr man.)

1 96E-08
1 42E-08

NC
5 29E 09

NC

NC

NC

NC
7.66E-07

NC

NC

NC

I05E-06
NC

232E-06
647E-09
8 I9E-07
294E07

NC

1.52E-08
NC

592E-10
NC

NC

NC

525E-07

106E-06
NC
NC

NC

NC
7 30E-07

NC

2 40E-08
NC

353E«00
1 466-05
I80E09

NC

5 91 E 08
NC

Tolal:

Fill Art* 1
AA-l-57

EPC (mart)

221E*00

325E.OO

4.55E-01

SISEtOO

725E-01

7 35E-01

Rlsk<«)

NC

524E-09
NC

NC

NC

NC

NC
NC

NC

NC

NC

NC

NC

NC

NC
491E-10

NC
NC
NC

NC

NC
NC

NC

NC

NC
NC

NC
NC

NC

NC

NC

NC

NC

NC
NC

NC

NC

NC

NC

7 24E-09
NC

UOE-OI

Nolos

AA-I-SJ
EPC (moA)

215E.OO

35IE-01

613E-O2

I.20E-03

3A3E-02
-.

1 MEtOO

405E-01

4 40E<00

I.04E-OI

200E01
I83E.01

Risk (•)

NC
510E09

NC

NC

NC

NC

NC
NC

NC
NC

NC

NC

NC

NC
NC

66IE-11

I.64E-10
NC
NC

NC
NC
NC

NC

NC

NC

NC

NC
NC

NC
NC

NC

NC

NC

NC

NC

NC

NC

3IIE-11

NC
197EO9

NC

7.33E-M

EE-12
EPC (mfl/L)

220E-03
1 40E»00

240E-03

680EOI

350E-03
1.40E<00

2 50E-03
5 60E-03

30SE-06

Rlikfe)

NC

NC
NC
NC

NC

NC

NC

NC

2B1E-10
NC

NC

NC

4 19E-10
NC
NC

7.34E-IO
NC

NC
NC

8.84E-I2
NC

NC

NC

NC

NC

219E-10
991E 10

NC

NC
NC

NC

NC

NC

NC

NC

1 79E 06
NC

NC

NC

NC

NC

i.eoe-oe

EE-13
EPC (mo/L)

-•

-

4 74E-08

RlSk(l)

NC

NC

NC
NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC
NC
NC

NC

NC
NC

NC

NC
NC

NC

NC

NC

NC

NC
NC

NC
NC

NC

NC

NC

NC

NC

2 79E-08
NC

NC

NC

NC

NC

>.7«E-oa

EE-14
EPCdnon.)

140E.01

1 80E.OO

1.10E-03

7 50E-01

I.OOE-03

260E-02
380E.OO

330E-01

7 69E 07

5 88E-03

RlSk(l)

NC
332E-OB

NC

NC

NC

NC

NC
NC

NC

NC

NC

NC

192E-10

NC
NC

809E-10
NC

4.90E-11
NC

6S7E-U

NC

NC
NC

NC

NC

NC

NC
NC

NC

NC

NC
40IE08

NC

NC

NC
4 53E-07
1 43E-08

NC

NC

NC

NC

5.41 E-07

EE-1B
EPC (man.)

430E-OI

..

..

Risk (!)

NC

I02E-09
NC

NC

NC

NC

NC

NC

NC
NC

NC

NC
NC

NC

NC
NC
NC
NC

NC

NC
NC

NC
NC

NC

NC

NC

NC

NC
NC

NC

NC
NC

NC

NC
NC

NC
NC

NC

NC

NC

NC

1.02E-09

Total

NC
445E-08

NC

NC

NC

NC

NC
NC

281E 10

NC

NC

NC

611E-IO
NC

NC
2 tOE -09

194E-)0

4906-11
NC

7.45E-11

NC
NC
NC

NC

NC

2 I9E-10
991E-IO

NC

NC
NC

NC

40IE-08
NC

NC

NC
2 J8E-06
1 43E-08

3.11E-11

NC

9.31E-09

NC

2.58E-06

Fill Art! L
EE-1M

EPC (man.)

260E-02

S50E-02

4.30E<00
440E-02

760E-02

180E*02

Rlik(i)

NC

NC
NC

NC

NC

NC

NC
NC

NC

NC

NC

rtc
NC

NC
998E-08
28SE-10

NC
NC

NC

NC

NC
4 ME It

NC

NC

NC

NC

NC
NC

NC
NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

1.00E-07

-- Not a constituent of potential concern in this
area/medium.
EPC • Exposure Point Concentration

NC - Not Calculated, no dose-response value or not a
constituent ol potential concern In this area/medium

(a) • Risks divided by lha number ol wells in this area

MLE construction oroundwalorxIsVc scale
December 29. 2000

Revision 0



SAUGET AREA 1 • EE/CA AND RI/FS
MLE
NONCARCINOGENIC ASSESSMENT
INCIDENTAL INGESTION AND DERMAL CONTACT
GROUNDWATER
CONSTRUCTION WORKER - MLE

ENSR International
Page 5 of 7

Unit Oral - Water Dermal - Water Dermal Oral Chronic Chronic
Concentration Absorption Absorption PeMLEabllity Reference AODIng Average ADDder Average Hazard Hazard Total

In Groundwaler Adjustment Adjustment Constant Dose Construction Worker Dally Dose-Ing. : Construction Worker Dally Dose-Der Index • Index • Hazard
Constituent (mg/l) Factor Factor (cm/hr) (mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day) Ingeslkxi Dermal Contact Index

1 .1 ,2,2-Tetrachloroelhane

1 ,4-Dlchlorobenzene

2.4,5-TP(Sllvex)

2.4,6-Trichtorophenol

2,4-Dlchloropnenol

2-Chlorophenol

2-Nilroanilkie

3-MelhylphenolM-Melhylphenol

4,4-DDE

4-Chloroaniline

4-Melhyl-2-penlanone

4-Nilroaniline
alpha- BHC

Antimony

Arsenic

BerRene
Ben*)(k)fluoranlhene

betSHflHC
Cadmium

Carbazole

Chlorobenzene

Chloroform

Cls/Trans-1 ,2-Olchloroelhene

delta-BHC

Elhylbenzene

Heplachtor

Heplachlor epoxkje

Molybdenum

Naphthalene

Nickel

Nitrobenzene

Penlachkxophenol
Phenol

Telractiloroelhene

Toluene

Total 2,3.7.8-TCOD TEO

Total PCBs

Trlchloroethene

Vanadium

Vinyl chloride

Zinc

1. OOEtOO

1 OOEtOO

1 OOEtOO

1. OOEtOO

t.OOE+00

1 OOEtOO

1 .OOEtOO

1. OOEtOO

VOOEtOO

1.00E400

1. OOEtOO

1 OOEtOO

1. OOEtOO

1.00E+00

1. OOEtOO

1. OOEtOO

1.00E+00

1. OOEtOO

1. OOEtOO

1. OOEtOO

t .OOEtOO

1. OOEtOO

1. OOEtOO

t.OOEtOO

1 OOEtOO

1. OOEtOO

t.OOEtOO

t.OOEtOO

1 .OOEtOO

1 .OOEtOO

t.OOEtOO

1. OOEtOO

t.OOEtOO

1. OOEtOO

1. OOEtOO

LOOEtOO

t.OOEtOO

1. OOEtOO

t.OOEtOO

1. OOEtOO

t .OOEtOO

1

1
1

NA
t

t
NA

1

NA
1
1

NA
NA

1

1
1

NA
NA

t
NA

1
1

1
1

1
1

1

1

t
1

1
1
1
t
t

NA
t
1
1

1
1.6

1
1

1
NA

1
1

NA
1

NA
1

t
NA
NA

6.7
1

2.13

NA
NA
40

NA
1
1
1
1

1
1

1

1

t

77
1
1
1
1

1
NA

1.1
1

10
1

3.03

9.00E-03

620E-02

2.33E-03

5.00E-02

230E02

1 10E-02
545E-03

1 .OOE-02

2.40E-01

6.33E-03

2.77E-03

2.68E-03

1.63E-02

1 .60E-04

1.60E-04

2.10E-02

1 20EtOO

1 60E-02

t .OOE-03

7.97E-02

4.10E-02

890E-03

1 OOE-02

1 .80E-02

7.40E-02

1 10E-02

1 10E-02

t.60E-04

690E-02

5.45E-05

6.96E-03
6.50E-01

550E-03

4.80E-02

4.50E-02

1.40EtOO

7.10E-01

1 60E-02

1 60E-04

7.30E-03

6.00E-04

6.00E-02

3.00E-02

8.00E-03
NA

3.00E-03

5.00E-03

NA
5.00E-02

NA
4.00E-03

8.00E-02

NA
NA

4.00E-04

3.00E-04

3.00E-03

NA
NA

500E-04
NA

2.00E-02

1 OOE-02

1. OOE-02

3.00E-04

1.00E-01

S.OOE-04

1 .30E-05

5.00E-03

200E-02

2.00E-02

5.00E-04

300E-02

6.00E-01

1 OOE-02

2.00E-01
NA

2.00E-05

6.00E-03

7.00E-03

3.00E-03

3.00E01

9.78E-07

978E-07

9.78E-07

NA
9.78E-07

9.78E-07

NA
9.78E-07

NA
9.78E-07

9.78E-07

NA
NA

9.78E-07

9.78E-07

9.78E-07

NA
NA

9.78E-07

NA
978E-07

9.78E-07

978E-07

9.7BE-07

9.78E-07

9.78E-07

978E-07

978E-07

9.78E-07

9.78E-07

9.78E-07

9.78E-07

9.78E-07

9.78E-07

9.76E-07

NA
9.78E-07

978E-07

9.78E-07

9.78E-07

1.67E-06

9.78E-07

978E-07

9.78E-07

NA
9.78E-07

9.78E-07

NA
9.78E-07

NA
9.78E-07

9.78E-07

NA
NA

9.78E-07

9.78E-07

9.78E-07

NA
NA

9.78E-07

NA
97BE-07

9.78E-07

9.78E-07

9.78E-07

9.78E-07

9.78E-07

9.78E-07

9.78E-07

9.78E-07

9.78E-07

9.78E-07

9 78E-07

9.78E-07

9.78E-07

9.76E07

NA
978E-07

9.78E-07

9.78E-07

9.78E-07

1 .57E-08

5.88E-06

4.0SE-05

152E-08

NA

1.50E-05

7.19E-08

NA
6.53E-06

NA
4.14E-06

1.81E-08

NA
NA

7.00E-07

1.05E-07

292E-OS

NA
NA

2.81 E-05
NA

2.6BE-05

582E-06

853E-08

1.05E-05

484E-OS

7.19E-08

7.19E-08

1 .05E-07

451E-05

2.74E-06

4.65E-06

425E-04

359E-06

3.14E-OS

2.94E-05

NA
510E-04

1.05E-05

1.05E-08

4.77E-06

1.19E-06

S.88E-06 1.63E-05

4.05E-05 3.28E-05

1.52E-08 1. 226-04
NA NA

1 .50E-05 3.26E-04

7.19E-08 1.96E-04

NA NA
6.53E-06 1.96E-05

NA NA
4.14E-06 2.45E-04

1.81E-06 1.22E-05
NA NA
NA NA

7 OOE-07 2.45E-03

1.05E-07 3.26E-03

292E-05 326E-04

NA NA
NA NA

2 61 E 05 I.98E-03

NA NA

2.68E-05 4.89E-05

5 82E-06 9.78E-OS

8.53E-06 9.78E-05

1.0SE-05 3.28E-03

4.84E-05 9.786-06

7.19E-08 1.98E-03

7.19E-06 7.53E-02

105E-07 1.98E-04

4.51E-05 4.89E-05

2.74E-06 4 89E-05

4SSE-06 1.98E-03

4 25E-04 3 28E-05

359E-06 1.63E-06

3 14E-OS 9.78E-05

294E 05 4.89E-06

NA NA
S.10E-04 4.89E-02

1 05E-05 1 83E-04

1.05E-06 1.40E-04

4.77E-06 3 .26E-04

1.19E-08 S.22E-06

9.80E-05 1.14E-04

1.35E03 1.38E-03

1.90E-04 3.13E-04

NA NC
501E-03 5.34E-03

1.44E-03 1.83E-03
NA NC

1.31E-04 1.50E-04

NA NC
1.03E-03 1.28E-03

2.26E-05 3.49E-05

NA NC
NA NC

1.75E-03 420E-03

3.48E-04 3.61 E-03

9.74E-03 1.01E-02

NA NC
NA NC

523E-02 5.42E-02

NA NC
1.34E-03 1.39E-03

5.82E-04 8.79E-04

6.S3E-04 7.51 E-04

3.48E-02 3.81 E-02

4.84E-04 4.93E-04

1.44E-02 1.63E-02

5.53E-01 6.28E-01

2.09E-05 2 17E-04

2.25E-03 230E-03
1 37E-04 1.86E-04

9.10E-03 1.11E-02

1.42E-02 1 42E-02

S.99E-08 7.82E-06

3 14E-03 323E-03

1.47E04 1.S2E-04

NA NC
255Et01 258Et01

1.74E-03 1.91E-03
1.49E-04 2.89E-04

1.59E-03 1.92E-03
3.96E-06 9.18E-06

MLE con i groundwaler xlsVnoncancer
Dep sr 29, 2000

Revision 0



TABLE
POTENTIAL HAZARD INDEX • MLE
INCIDENTAL INGESTION AND DERMAL CONTACT
GROUNDWATER
CONSTRUCTION WORKER MLE

ENSR International
Page 6 ol 7

ConiUtuenl

1.1.2.2-Telrachloroelriano
1,4 Dfchlorobenzene
2,4,5-TP (Silvex)
2.4,8-Thchlorophenol
2,4 Dichlwophenol

2-Chlorophenol
2-Nitroaniline

S-MelhytphenoW-Molhylprienol
4,4 -DDE

4-Chloroaniline
4 Methyl-2-penlanone
4-Nllroanlline

alpha-BHC

Antimony

Arsenic
Benzene

Benzo(k)fluoranlhone
bela-BHC

f̂ldrnlum

Cartauole
Chlorobeniene
Chlorolonn
CIs/Trans- 1 ,2-OlchkHoethene

delta-BHC
?lhylbenzene
Hoplachlor

Heptachloi epoxide
Molybdenum

Naphihaleno

Nickel

Nitrobenzene
Pentachtorophenol
Phenol
Tel«chk>roethene
Toluene
Total 2.3.7,8-TCOD TEO

Total PCBs
Trichlofoethene
Vanadium

Vinyl chlondo

Zinc

Reference
HQ

uwmg/l)

U4E-04
1.38E-03
313E-04

NC

5.34E03
t ME 0.1

NC
I.50E-04

NC

t 28E-03

3.49E-05
NC

NC

4 20E-03
3 61 E 03

t (ME 02

NC

NC
542E-02

NC
1.39E-03
879E-04

7.51E-04
38IE-02

4 93E-04

1 63EO2

628E-01
2)7E-04

230E-03
1 B6E-04

1 11E-02
142E-02
7 82E 08
323E 03
1 52E-04

NC
256E.OI

I9IE03
289E-04

1 92E-03
9I8E-08

Tout HI:

Notes

Fill Ace* 0
EC-OS

EPC (mat)

390E-OI

160E«00

8 40E 03

1 IOE-01

6 20E-01

360E-04

4 50E-OI

390E-OI

380E01

1 78E07

HOW

NC
NC

406E-05
NC

NC

NC

NC

NC

NC

682E-04

NC
NC

NC

NC

NC
369E04

NC

NC
NC

NC
287E-04

NC

NC

457E-08
NC

NC

NC

3 25E 05

299E-04
NC

NC

NC
985E07

NC

NC

NC

NC

NC

NC

NC

NC

1.72E-OU

Eca-iot
EPC (man.)

..

830E-03

3.60E-04

HQM

NC

NC
NC

NC

NC

NC
NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC
NC
NC
NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC
NC
NC
NC

NC
NC

NC

NC

NC

NC

Eca-107
EPC (mgru

850EOI

360E<00
630EOI

2 JOE. 00

230E.OI

1.30E«00

600E03

3 70E.OO

4.30E«00

I.70E-02

2 10E<00

1 DIE. 00
t 40E.OI
1 70E 01

850E.OO

360E-08

2OOE-01

330E-OI
4IOE02

HOW

NC
392E-O4

NC
NC

6 40E-03
343E-04

NC

120E-04

NC
980E-03

1.51E-05
NC

NC

NC
NC

t 24E-02

NC

NC
NC
NC

199E-03

NC

NC
2 16E-04

NC

NC

NC

NC

1 6IE-03
NC

NC

478E-03
356E05
I83E04
430E-04

NC

NC
1 27E-04
3 18E-05
262E-05

NC

3.««E-02

Tout

NC
392E-04
406E-05

NC

6 40E-03
343E-O4

NC
1 20E-04

NC

t 05E-0?

1.51E-05
NC

NC

NC

NC
128E-02

NC

NC
NC
NC

228E-03

NC

NC
22IE-04

NC

NC

NC

3 25E-05

1 91E-03
NC

NC

478E-03
365E-05
t BSE 04
430E04

NC

NC
1 27E-04

3 18E-05
2 62E 05

NC

4.ME-02

Fill Ar» H
EE-01

EPC (man.)

120E-02
220E«00

2 70E-01

I80E.OO

I50E*00

520E03
120E.OO

180E.OO

230E*00

335E«00

4 57E-08

HQM

457E-07
<OIE-03

NC
NC

NC

NC

NC

NC

NC
7.67E-04

NC

NC
NC

NC

NC
503E-03

NC

NC

NC
NC

555E04

NC

NC

NC
296E-04

NC

NC

NC

1 77E-03

NC

NC
1.58E-02

NC
NC
NC
NC

NC

NC

NC

NC

NC

Z.8JE-02

EE-02
EPC (mg/L)

635EOI

465E01
370E-01

1 35E-02

7 75E 01

49SE-04
I05EOI

1 25E400
2 25EtOO

435E.OO
425E-Ot

4.40E-03

1 95EOI

565E02
650EOI
3I5E 01

495E02

HOW

NC
2.93E-04

NC

NC

658E-04

NC

NC
NC

NC
3 ME -04

NC

NC

NC
1 47E-04
I50G-03

7.55E-03

NC
NC

NC

NC
201E03
962E-05

NC
NC

NC

NC

921E-04

NC

1 50E-04

NC
208E-04
307E-03
800E-07

NC
NC

NC

NC
3 14E-05

NC

NC

NC

1.70E-02

EE-03
EPC (man.)

502E-OB

HOW

NC
NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC
NC

NC

NC
NC

NC

NC
NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC
NC

NC
NC
NC
NC

NC

NC
NC

NC

NC

NC

NC

Total

4.57E-07
* 31E-03

NC

NC

658E-04

NC

NC

NC

NC

1 10E-03
NC

NC

NC
147E-04

1.50E-03
I26E-02

NC

NC

NC
NC

257E-03
962E-05

NC
NC

296E-04

NC

921E-04

NC

1 92E-03

NC
208E-04
1 89E02
800E-07

NC
NC

NC

NC
314E-05

NC

NC

NC

4.J3E-02

Not a constituent ol potential concern In this
area/medium.
EPC Exposure Point Concentration
HI • Hazard Index
HO - Hazard Quotient
NC - Not Calculated, no dose-response value or not a
constituent ol potential concern In Ihti area/modern

(a) • HO divided by the number ol wells In this area

MLE construction groundwater xtsVnc scale
December 29,2000
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TABLE
POTENTIAL HAZARD INDEX • MLE
INCIDENTAL INGESTION AND DERMAL CONTACT
GROUNDWATER
CONSTRUCTION WORKER- MLE

Conitlhifnt

1 .1 .2.2-Telrachlofoelhane
1,4-Dtahto'obenzenc
2.4,5-TP (Silvex)
2,4.6-Trichlorophenol
2,4 Dtehlorophenol
2-Chlorophenol
2-Nilroanlllne
3-Methylphenol/4-Melhylphenol
4.4-DDE
4-Chloroaniline
4-Methyl-2-penlanone
4 Nilroanilino
alpha BHC
Antimony
Aisenlc
Benzene
Bonzo(k)lluorantnono
beta-BHC
Cadmium
Caruazolo
Chtorobenzene
Chloroform
Cis/Trans-1,2-Oichloroelnene
delta-BHC
Ethyl benzene
HeptacMor
Hoptachloi opoxide
Molybdenum
Naphthalene
Nickel
Nitrobenzene
Penlachlorophcnol
Phenol
Telrachloroolhene
Toluono
Total 2.3,7,8-TCDD TEO
Total PCBs
Trichloroelhene
Vanadium
Vinyl chloride
Zinc

Rtftrtnc*
HQ

(p*rmg/L)

1.14E-04
I.38E-03
3 13E-04

NC

5.34E-03
I63E-03

NC

I50E-04
NC

1 28E43
349E-05

NC

NC
4 20E-03
361E-03
101E-02

NC

NC

542E-02
NC

139E03
679E04
75IE04
3BIE-02
4 93E-04
1 63E 02
6.28E-01
2.17E-04
2 30E 03
1 86E 04
1 11E-02
I.42E-02
762E06
323E-03
1.S2E04

NC
256E.OI
1 9IE-03
289E-04
192E-03
918E-06

ToUl HI:

Fill An* 1
AA-I-S1

EPC (mo/L)

22IE.OO

325E400

4 55E-OI

515E.OO

725EOI

735E 01

HOW

NC
S.09E-04

NC

NC

NC

NC
NC

NC
NC

693E-04
NC

NC

NC
NC
NC

7.64E-O4
NC

NC
NC

NC

1.I9E-03
NC

908E05
NC

NC

NC
NC
NC

NC
NC

NC

NC

NC

NC

NC
NC

NC

NC

NC
2 35E-04

NC

3.48E-03

AA-I-S2
EPC (mart.)

2I5E.OO

351E-01

613E-02
1 20E03

363E-02

166E.OO

405EOI

4 40E«00
..

104E-01

200E-OI
183E.01

HOM

NC

4 98E-04
NC

NC

NC
NC
NC

NC

NC

748E-05
NC

NC

NC
NC

NC
I03E04

NC

NC
328E-04

NC
364E-04

NC

507E-05
NC

NC

NC
NC
NC
NC

138E-04
NC

NC

NC

NC

NC

NC

NC

3 30E-05
NC

8 39E-05
2.80E-OS
1.70E-03

EE-12
EPCbtlfl/L)

2 20E-03
1.40E«00

2.40E-03

680E-OI

3 50E-03
1.40E«00

2 50E-03
5 60E 03

305E-08

HQM

NC

NC

NC

NC

NC
NC

NC

NC

NC

298E-04
NC

NC

NC
NC

NC
1 14E-03

NC

NC

NC
NC

3.24E-04
NC

NC

NC

NC
68IE-06
586E-04

NC
NC
NC

NC

NC
NC

NC

NC

NC

NC

NC

NC

NC
NC

S.ME-OJ

EE-11
EPC (man.)

474E-08

HQ(()

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC
NC
NC

NC

NC

NC
NC

NC

NC

NC

NC

NC

NC
NC
NC
NC

NC

NC
NC

NC

NC

NC

NC
NC

NC

NC

NC
NC

NC

EE-14
EPCftltfl/L)

I 40E«OI

I60E.OO

t.tOE-03

7.50E-OI

IOOE-03

260E-02
380E.OO

3 30E-OI

7.69E-07
58BE03

HQ(.)

NC

323E-03
NC

NC

NC

NC

NC

NC

NC

384E-04
NC
NC

NC
NC

NC
1.28E-03

NC

NC

NC
NC

8 79E-04
NC

NC

NC

NC

NC
NC
NC

NC
NC

NC
780E-04

NC

NC
NC

NC

251E-02
NC

NC

NC

NC

3.1CE-02

EE-15
BPCImoA)

430E-01

HOM

NC

991E-05
NC

NC

NC

NC
NC

NC
NC

NC

NC
NC

NC
NC
NC
NC
NC

NC

NC

NC
NC

NC

NC

NC

NC

NC
NC
NC

NC
NC

NC
NC

NC

NC

NC

NC

NC
NC
NC

NC

NC

S.t1E-OS

Notes

Tell)

NC

4.33E-03
NC

NC

NC

NC

NC

NC
NC

1.45E-03
NC

NC

NC
NC

NC
327E-03

NC

NC
328E-04

NC
2 78E-03

NC

141E-04
NC

NC

68IE-06
588E-04

NC
NC

136E-04
NC

780E-04
NC

NC

NC

NC

251E-02
3.30E-05

NC

299E-04
2806-05
J.tJE-OJ

Fill An* L
EE-im

EPC (mfl/L)

2.60E-02

5.50E-02

430E.OO
4.40E02

760E-02

)80E*02

HQ(1)

NC

NC

NC

NC

I39E-04
NC

NC

NC

NC

7.03E-05
NC
NC

NC
NC

1 55E-02
443E-04

NC

NC
NC

NC

NC
5I6E-05

NC

NC

NC

NC
NC
NC

NC
335E-02

NC
NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

4.»7E-02

-- Nol a constituent ol polenlial concern in this
area/medium
EPC • Exposure Polnl Concentration
HI - Hazard Index
HO -Hazard Quotient
NC • Nol Calculated, no dose-response value or nol a
constituent ol potential concern In this area/medium
(a) - HQ divided by the number ol wells In this area

MLE cons jroundwaler.xIsVnc scale
•wr 29. 2000
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SAUGET AREA 1 - EE/CA AND RI/FS
MLE

eceplor:

Receptors Evaluated:

MLE Construction Worker

ASSUMPTIONS FOR
INHALATION OF

CONSTRUCTION WORKER - MLE
TRENCH AIR !

! Assumed
I Value Units

Calculated
Value

Inhalation Rate
Body Weight
Exposure Time
Exposure Frequency
Exposure Duration (cancer)
Exposure Duration (noncancer)
Lifetime

MLE Construction WorKer
MLE Construction Worker
MLE Construction Worker
MLE Construction Worker
MLE Construction Worker
MLE Construction Worker

1.5
70
8
20
1
1

70

(m3 air/hour)
(kg)
(hrs/day) =
(days)/365 (days) =
(yrs)/70(yrs) =
(yrs)/1(yrs) =
(years)

8.00E+00
5.48E-02
1.43E-02
1.00E+00

00
o

MLE construction trench air.xls\assum
December 29,2000
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TABLE
POTENTIAL CARCINOGENIC RISK
CONSTRUCTION WORKER - MLE
TRENCH AIR

Constituent

1 , 1 ,2,2-Tetrachloroethane
4-Methyl-2-pentanone
Benzene
Chlorobenzene
Chloroform
Ethylbenzene
Naphthalene
Tetrachloroethene
Toluene
Trlchloroethene
Vinyl chloride

Reference
flick

(p«r mg/m3)

2.72E-05
NC

1 .03E-06
NC

7.13E-06
NC

NC
2.68E-07

NC
8.05E-07
2.07E-06

Total:

Fill Aral Q
EE-05

EPC (mg/m3)

••
2.98E-03
1.55E-02

--

•-

8.51E-03
••

Rl«k(a)

NC
NC

1 54E-09
NC
NC

NC

NC
NC
NC
NC
NC

1.54E-09

EEQ-107
EPC (mg/m3)

--

1.25E-01
1.00E-OI
1.07E-01

4.58E-02
4.10E-03
2.24E-01
2.62E-02
1.30E-03

Rl»k(»)

NC

NC
5.18E-08

NC
NC
NC

NC

5.50E-IO
NC

1.05E-08
1.34E-09

6.42E-08

Totil

NC
NC

533E-08
NC
NC

NC

NC
5.50E-10

NC
1.05E-08
1.34E-09

6.S7E-08

Fill Area H
EE-01

EPC (mg/m3)

2.80E-04

4.06E-02
3.00E-02

4.19E-02

5.02E-02

--

Rltk(«)
3.81 E-09

NC
2.10E-08

NC
NC

NC
NC
NC
NC
NC
NC

2.48E-08

EE-02
EPC (mg/m3)

--
6.09E-02
1.09E-01
1.16E-02

--

4.26E-03
--
--

6.48E-03

Rltk(a)

NC
NC

3.15E-08
NC

4.15E-08
NC
NC
NC
NC

2.6 1 E-09

NC

7.56E-08

Notes:

Total

3.81 E-09

NC
5.25E-08

NC

4.15E-08
NC

NC
NC
NC

2.81 E-09

NC

1.00E-07

•• Not a constituent of potential concern In this area/medium.
EPC - Exposure Point Concentration.
NC • Not Calculated, no dose-response value or not a constituent of potential concern In this area/medium
(a) - Risk divided by number of wells In this area.

•o
00

MLE construction trench air xls\c scale
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TABLE
POTENTIAL CARCINOGENIC RISK
CONSTRUCTION WORKER - MLE
TRENCH AIR

Constituent

1 , 1 ,2,2-Tetrachlofoethane

4-Methyl-2-pentanone

Benzene
Chlorobenzene
Chloroform
Elhylbenzene
Naphthalene
Tetrachloroelhene

Toluene
Trlchloroelhene
Vinyl chloride

Reference
Risk

(per mg/mS)

272E-05

NC

I.03E-06
NC

7.13E-06
NC

NC

2.68E-07

NC
805E-07
2.07E-06

Total:

Fill Arcs 1
AA-I-S1

EPC (mg/m3)

1.23E-02
1 29E-01

--

•-

--

••

2.32E-02

Risk

NC

NC

3.18E-09
NC

NC

NC

NC

NC

NC

NC

1.20E-08

1.S2E-08

AA-I-S2
EPC (mo/m3)

-
•-

1.66E-03
4.14E-02

-

-

••

••

1.36E-02
6.32E-03

Risk

NC

NC

4.29E-10
NC

NC

NC

NC

NC

NC

2.74E-09
3.27E-09

8.43E-09

EE-12
EPC (mo/mS)

--
1.84E-02
3.50E-02

•-

-•

--

--

Risk

NC

NC

4.76E-09
NC

NC

NC

NC

NC

NC

NC

NC

4.76E-09

EE-14
EPC (mg/mS)

-

--

203E-02
9.49E-02

..

--

--

--

Risk

NC

NC

5.25E-09
NC

NC

NC

NC

NC

NC

NC

NC

5.25E-09

Total

NC

NC

1 36E-08
NC

NC

NC

NC

NC

NC

2.74E-09
1.S3E-08

3.16E-08

L
EEQ-109

EPC (mg/m3)

1.19E-03

2.08E-03

--

--

--

-

-•

Risk

NC

NC

1.23E-09
NC

1.48E-08
NC

NC

NC

NC

NC

NC

1.61E-08

Notes:
•• Not a constituent ol potential concern In this area/n
EPC - Exposure Point Concentration.
NC - Not Calculated, no dose-response value or not (
(a) • Risk divided by number of wells In this area.

-o
00
NJ

MLE construction trench air xls\c scale
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SAUGET AREA 1 - EE/CA AND RI/FS
MLE
NONCARCINOQENIC ASSESSMENT
INHALATION OF
TRENCH AIR
CONSTRUCTION WORKER - MLE

Unit Inhalation Inhalation Chronic
Concentration Absorption Reference ADDInh Average

In Air Adjustment Dose MLE Construction Worker Dally Dose-inh
Constituent (mg/rtv'alr) Factor (mg/kg-day) (mg/kg-day) (mg/kg-day)

1 , 1 ,2,2-Tetrachloroethane 1 .OOE+00

4-Methyl-2-pentanone

Benzene
Chlorobenzene
Chloroform
Ethylbenzene
Naphthalene
Tetrachloroelhene

Toluene
Trichloroethene

.OOE+00

.OOE+00

.OOE+00

.OOE+00

.OOE+00

.OOE+00

.OOE+00

.OOE+00

.OOE+00
Vinyl chloride 1. OOE+00

NA
1
1
1
1
1
1
1
1

NA
1

NA

2.29E-02

1.70E-03

5.71 E-03
8.80E-05
2.86E-01
8.57E-04

1.14E-01

1.14E-01
NA

2.86E-02

NA
9.39E-03

9.39E-03

9.39E-03
9.39E-03
9.39E-03

9.39E-03
9.39E-03

9.39E-03
NA

9.39E-03

NA
9.39E-03

9.39E-03
9.39E-03

9.39E-03
9.39E-03

9.39E-03
9.39E-03
9.39E-03

NA
9.39E-03

Hazard
Index -

Inhalation

NC
4.11E-01

5.53E+00

1.65E+00
1.09E+02
3.28E-02

1.10E+01
8.24E-02
8.24E-02

NC
3.29E-01

ENSR International
Page 5 of 7

MLE construction trench air.xls\noncancer
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TABLE
POTENTIAL HAZARD QUOTIENT
CONSTRUCTION WORKER - MLE
TRENCH AIR

Continuant

1 , 1 .2.2-Telrachloroelhane
4-Methyl-2-pentanone
Benzene
Chlorobenzene
Chloroform
Elhylbenzene
Naphthalene
Tetrachloroethena
Toluene
Trlchloroelhene
Vinyl chloride

Reference
HQ

(per mg/m3)

NC

4.11E-01
5.53E+00
1 65E+00
1.09E+02
328E-02
1.10E»01
8.24E-02
8.24E-02

NC

3.29E-01

ToUl HI:

Fill Area Q
EE-06

EPC (mg/m3)

--
-•

2.9BE-03
1 55E-02

--

--

8.51E-03
--

HO (a)

NC

NC

8.23E-03
1 27E-02

NC

NC

4.67E-02
NC

NC

NC

NC

6.76E-02

EEQ-107
EPC (mfl/mj)

1.25E-01
1.00E-01
t.07E-01

4.58E-02
4.10E-03
2.24E-01
2.62E-02
1.30E-03

HQ(.)

NC

256E-02
2.77E-01
883E-02

NC

NC

2.51E-01
1.69E-04
9.23E-03

NC

2.13E-04

6.S2E-01

Total

NC

2.56E-02
2.85E-01
1 01E-01

NC

NC

2.98E-01
t.69E-04
9.23E-03

NC

2.13E-04

7.19E-01

Fill Area H
EE-01

EPC (mg/mS)

2.BOE-04

4.06E-02
3 OOE-02

--

4.19E-02
S.02E-02

--

--

--

HQ(a)

NC

NC

1.12E-01
2.46E-02

NC

68BE-04
2.75E-01

NC

NC
NC

NC

4.13E-01

EE-02
EPC (mg/m3)

6.09E-02
1.09E-01
1.16E-02

4.26E-03

6.48E-03

HQ(a)

NC

NC

1.68E-01
893E-02
6.36E-01

NC

2.33E-02
NC

NC

NC

NC

9.17E41

TOUI

NC

NC

2.81E-01
1.14E-01
6.36E-01
6.88E-04
2.98E-01

NC

NC

NC

NC

1.33E+00

Notes:
-• Not a constituent ol potential concern In this area/medium.
EPC - Exposure Point Concentration.
HI - Hazard Index.
HQ • Hazard Quotient.
NC • Not Calculated, no dose-response value or not a constituent of potential concern In this area/medium,
(a) - HQ divided by number of wells In this area.

MLE construction trench air xls\nc scale
December 29, 2000
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TABLE
POTENTIAL HAZARD QUOTIENT
CONSTRUCTION WORKER - MLE
TRENCH AIR

Constituent

1 ,1.2.2-Telrachloroethane

4-Methyl-2-pentanone

Benzene

Chlorobenzene
Chloroform

Elhylbenzene

Naphthalene
Tetrachloroelhene

Toluene
Trlchloroethene

Vinyl chloride

Reference
HQ

(per mg/ntS)

NC

4.11E-01
5.53E+00

1.85E+00

1.09E+02

3.28E-02

1.10E40I
824E-02

8.24E-02

NC
3.29E-01

Total HI:

Fill Area 1
AA-I-S1

EPC (mg/mS)

•-
1.23E-02
1.29E-01

..

•-

-.
--

2.32E-02

HQ

NC

NC
1.70E-02
5.29E-02

IMC
NC
NC
NC
NC
NC

1.91E-03

7.18E-02

AA-I-S2
EPC (mg/m3)

1.66E-03
4.14E-02

--

--

••

--

--

1.36E-02

6.32E-03

HQ

NC

NC

2.29E-03
1.70E-02

NC

NC

NC

NC

NC

NC
5.20E-04

1.D9E-02

EE-12
EPC (mg/m3)

--

1.84E-02
3.50E-02

--

--

HQ

NC
NC

2.54E-02
1.44E-02

NC
NC

NC
NC
NC
NC
NC

3.9SE-02

EE-14
EPC (mg/m3)

--

2.03E-02
9.49E02

--

--

--

--

HQ

NC
NC

2.81 E-02

3.90E-02

NC
NC
NC
NC
NC

NC
NC

(I.71E-02

Total

NC
NC

7.28E-02

1.23E-01

NC
NC
NC
NC
NC
NC

2.43E-03

1.99E-OI

Fill Area L
EEQ-109

EPC (m»m3)

-.

1.19E-03

2.08E-03
--
• -

.
-

-

HQ

NC
NC

6.58E-03
NC

2.27E-01

NC

NC
NC
NC
NC
NC

2.34E-01

Notes:
•• Not a constituent ol potential concern In this area/n
EPC - Exposure Point Concentration. ;

HI - Hazard Index.

HQ - Hazard Quotient

NC - Not Calculated, no dose-response value or not i I •

(a) • HQ divided by number ot wells In this area

-a

oo
Ul

MLE construction trench alr.xls\nc scale
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SAUQET AREA 1 - EE/CA AND Rt/FS
RME

ENSR International
Page 1 of 5

L
Receptors Evaluated

leceptor 3: RME Trespassing Teen

ASSUMPTIONS FOR TRESPASSING TEEN - RME
INCIDENTAL INGESTION AND DERMAL CONTACT SURFACE SOIL

Assumed
Value Units

Calculated
Value

Soil Ingestion Rate
Soil on Skin
Skin Exposed
Body Weight
Exposure Frequency
Exposure Duration (cancer)
Exposure Duration (noncancer)
Lifetime
Unit Conversion Factor

RME Trespassing Teen
RME Trespassing Teen
RME Trespassing Teen
RME Trespassing Teen
RME Trespassing Teen
RME Trespassing Teen
RME Trespassing Teen

100
0.02
3677

47
26
11
11
70

1.00E-06

(mg soil/day)
(mg/cm*)
(cm*)
(kg)
(days)/365(days) =
(years)/70(years) =
(yrs)/11(yrs) =
(years)
(kg/mg)

0.07123288
0.15714286
1 .OOE+00

22-Dec-OO

I
CO
01
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SAUGET AREA 1 - EE/CA AND RI/FS
RME
POTENTIAL CARCINOGENIC RISK
INCIDENTAL INGESTION AND DERMAL CONTACT
SURFACE SOIL
TRESPASSING TEEN - RME

ENSR International
Page 2 of 5

Unit Oral - Soil Dermal - Soil Oral Lifetime Lifetime
Concentration Absorption Absorption Cancer ADDing Average ADDder Average Excess Lifetime Excess Lifetime Total

In Soil Adjustment Adjustment Slope Factor RME Trespassing Teen Daily Dose-Ing I (ME Trespassing Teen Dally Dose-Dor. Cancer Risk- Cancer Risk- Excess Lifetime
Constituent (mg/kg soil) Factor Factor (mg/kg-day)" (mg/kq-day) (mg/kg-day) (mp/kg-day) (mg/kg-day) Ingestion Dermal Contact Cancer Risk

Arsenic
Benzo(a)pyrene
Copper
Dibenzo(a.h)anthracene
Total 2,3,7,8-TCDD TEQ
Total PCBs

1.00E+00
1.00E+00
100E+00
1 .OOE+00
1.00E+00
1.00E+00

0.3
0.29

NA
0.29

0.5
0.83

0.001
0.02

NA
0.02

0.05
0.04

1 .50E+00
7.30E+00

NA
7.30E+00
1.50E+05
2.00E+00

7.14E-09
6.91E-09

NA
6.91E-09
1.19E-08
1.98E-08

7.14E-09
6.91 E-09

NA
6.91E-09
1.19E-08
1.98E-08

1.76E-11
3.50E-10

NA
3.50E-10
8.76E-10
7.01E-10

1.75E-11
3.50E-10

NA
3.50E-10
8.76E-10
7.0IE-10

1.07E-08
5.04E-08

NA
5.04E-08
1.79E-03
3.95E-08

2.63E-11
2.56E-09

NA
2.56E-09
1.31E-04
1.40E-09

1.07E-08
5.30E-08

NC
5.30E-08
1.92E-03
4.09E-08

-o
00

ENSR I- Mlonal RME teerv • '' xls\cancer

I
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TABLE
POTENTIAL CARCINOGENIC RISK - RME
INCIDENTAL INGESTION AND DERMAL CONTACT
SURFACE SOIL
TRESPASSING TEEN - RME
SAUGET AREA 1 - EE/CA AND RI/FS

ENSR International
Page 3 of 5

Constituent
Arsenic
Benzo(a)pyrene
Copper
Dibenzo(a,h)anthracene
Total 2,3.7,8-TCDD TEQ
Total PCBs

Reference
Risk (per mg/kg)

1.07E-08
5.30E-08

NC
5.30E-08
1 .92E-03
4.09E-08

Fill Area H
EPC (mg/kg)

6.40E+01

1.30E-03
1.52E+00

Total:||

Risk
6.88E-07

NC
NC
NC

2.49E-06
6.22E-08
3.24E-06

Fill Area 1
EPC (mg/kg)

2.20E+00
1 .30E+04

1 .20E-02
1.21E+02

Risk
NC

1.17E-07
NC
NC

2.30E-05
4.97E-06
2.81 k-05

Fill Area L
EPC (mg/kg) Risk

3.70E+01
7.00E+00

1.30E+00

1.07E+00

3.98E-07
3.71 E-07

NC
6.89E-08

NC
4.38E-08
8.81 E-07

Notes:
-- Not a constituent of potential concern in this area/medium.
EPC - Exposure Point Concentration.
NC - Not Calculated.

RME teen soll.xIsVc scale
December 29, 2000

Revision 0



SAUGET AREA 1 - EE/CA AND RI/FS
RME
NONCARCINOGENIC HAZARD INDEX
INCIDENTAL INGESTION AND DERMAL CONTACT
SURFACE SOIL
TRESPASSING TEEN - RME

ENSR International
Page 4 o(5

Unit Oral - Soil Dermal - Soil Oral Chronic Chronic
Concentration Absorption Absorption Reference ADDing Average ADDder Average

in Soil Adjustment Adjustment Dose RME Trespassing Teen Daily Dose-Ing. RME Trespassing Teen Daily Dose-Der.
Constituent (mg/kg-soil) Factor Factor (mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day)
Arsenic
Benzo(a)pyrene
Copper
Dlbenzo(a,h)anlhracene
Total 2,3,7.8-TCDD TEO
Total PCBs

.OOE+00

.OOE+00

.OOE+00

.OOE+00

.OOE+00

.OOE+00

0.3
NA

1
NA
NA

0.83

0.001
NA

0.002
NA
NA

0.04

3.00E-04
NA

3.70E-02
NA
NA

2.00E-05

4.55E-08
NA

1.52E-07
NA
NA

1.26E-07

4.55E-08
NA

1.52E-07
NA
NA

1.26E-07

1.11E-10
NA

2.23E-10
NA
NA

4.46E-09

1.11E-10
NA

2.23E-10
NA
NA

4.46E-09

Hazard Hazard
Index - Index -

Ingestlon Dermal Contact
1.52E-04

NA
4.10E-06

NA
NA

6.29E-03

3.72E-07
NA

6.02E-09
NA
NA

2.23E-04

Total
Hazard

Index
1 .52E-04

NC
4.10E-06

NC
NC

6.51 E-03

00
IO

RME top 'l.xls\noncancer Decar'-'r 29, 2000



TABLE
POTENTIAL HAZARD INDEX - RME
INCIDENTAL INGESTION AND DERMAL CONTACT
SURFACE SOIL
TRESPASSING TEEN - RME
SAUGET AREA 1 - EE/CA AND RI/FS

ENSR International
Page 5 of 5

Constituent

Arsenic
Benzo(a)pyrene
Copper
Dibenzo(a,h)anthracene
Total 2,3,7,8-TCDD TEQ
Total PCBs

Reference
HQ (per mg/kg)

1.52E-04
NC

4.10E-06
NC
NC

6.51 E-03
Total HI:

Fill Area H
EPC (mg/kg)

6.40E+01

1.30E-03
1.52E+00

HQ

9.72E-03
NC
NC
NC
NC

9.90E-03
1.96E-02

Fill Area 1
EPC (mg/kg)

2.20E+00
1 .30E+04

1.20E-02
1.21E+02

HQ

NC
NC

5.33E-02
NC
NC

7.90E-01
8.43E-01

Fill Area L
EPC (mg/kg)

3.70E+01
7.00E+00

1 .30E+00

1 .07E+00

HQ

5.62E-03
NC
NC
NC
NC

6.97E-03
1.26E-02

Notes:
- Not a constituent of potential concern In this area/medium.
EPC - Exposure Point Concentration.
HI - Hazard Index.
HQ - Hazard Quotient.
NC • Not Calculated.

TJ

RME teen soil.xls\nc scale
December 29, 2000

Revision 0



SAUGET AREA 1 - EE/CA AND RI/FS
RME

ENSR International
Page 1 of 4

Receptors Evaluated:
M

[[Receptor 1: RME Trespassing Teen

ASSUMPTIONS FOR TRESPASSING TEEN - RME !
INHALATION OF OUTDOOR AIR PARTICULATES !

Assumed
Value

Calculated j
Units Value

Inhalation Rate
Body Weight
Exposure Time
Exposure Frequency
Exposure Duration (cancer)
Exposure Duration (noncancer)
Lifetime

RME Trespassing Teen
RME Trespassing Teen
RME Trespassing Teen
RME Trespassing Teen
RME Trespassing Teen
RME Trespassing Teen

1.2
47
2
26
11
11
70

(nv1 air/hour)

(kg)
(hrs/day) =
(days)/365 (days) =
(yrs)/70(yrs) =
(yrs)/11(yrs) =
(years)

2.00E+00
7.12E-02
1.57E-01
1.00E+00

10

RME ter~ '"utdoor alr.xls\assum
December 29, 2000

Revision 0



ENSR International

SAUGET AREA 1 - EE/CA AND RI/FS
CARCINOGENIC ASSESSMENT
INHALATION OF
OUTDOOR AIR PARTICULATES

Constituent

Arsenic
Benzo(a)pyrene
Copper
Dibenzo(a,h)anthracene
Total 2,3,7,8-TCDD TEQ
Total PCBs

Unit Inhalation
Concentration Absorption

In Air Adjustment
(mg/m" air) Factor

1.00E+00 1
1.00E+00 1
1.00E+00 NA
1.00E+00 1
1.00E+00 1
1.00E+00 1

Inhalation Lifetime
Cancer ADDInh Average

Slope Factor RME Trespassing Teen Dally Dose - Inn.
(mg/kg-day)" {mg/kg-day) (mg/kfl-day)

1 .50E+01 5.72E-04 5.72E-04
3.10E+00 5.72E-04 5.72E-04

NA NA NA
3.10E+00 5.72E-04 5.72E-04
1.50E+05 5.72E-04 5.72E-04
2.00E+00 5.72E-04 5.72E-04

Excess Lifetime
Cancer Risk -

Inhalation

8.57E-03
1.77E-03

NC
1 .77E-03

8.57E+01
1.14E-03

•o

U)
NJ

RME teen outdoor alr.xls\cancer
December 29, 2000

Revision 0



TABLE
POTENTIAL CARCINOGENIC RISK
CARCINOGENIC ASSESSMENT
INHALATION OF
OUTDOOR AIR PARTICIPATES
TRESPASSING TEEN - RME

ENSR International
Page 3 of 4

Constituent

Arsenic
Benzo(a)pyrene
Copper
Dibenzo(a,h)anthracene
Total 2,3,7,8-TCDD TEQ
Total PCBs

Reference
Risk (per mg/m3)

8.57E-03
1.77E-03

NC
1 .77E-03
8.57E+01
1.14E-03

Total:

Fill Area H
EPC (mg/m3)

8.11E-08

1.65E-12
1.93E-09

Risk
6.95E-10

NC
NC
NC

1.41E-10
2.20E-12
8.38E-10

Fill Area 1
EPC (mg/m3)

3.64E-09
2.15E-05

1.99E-11
2.01 E-07

Risk
NC

6.46E-12
NC
NC

1 .70E-09
2.30E-10
1.94E-09

Notes:
-- Not a constituent of potential concern In this area/medium.
EPC • Exposure Point Concentration.
NC - Not Calculated.

Fill Area L
EPC (mg/m3)

3.13E-08
5.91 E-09

1.10E-09

9.04E-10

Risk
2.68E-10
1.05E-11

NC
1.95E-12

NC
1.03E-12
2.82E-10

-o
IO
U)

RME to-- ^utdoor air.xls\c scale
December 29, 2000

Revision 0



SAUGET AREA 1 - EE/CA AND RI/FS
NONCARCINOGENIC ASSESSMENT
INHALATION OF
OUTDOOR AIR PARTICULATES
TRESPASSING TEEN - RME

ENSR International
Page 4 of 4

Constituent

Arsenic
Benzo(a)pyrene
Copper
Dibenzo(a,h)anthracene
Total 2,3.7,8-TCDD TEQ
Total PCBs

Unit Inhalation Inhalation Chronic
Concentration Absorption Reference ADDInh Average Hazard

In Air Adjustment Dose Trespassing Teen Dally Dose-lnh Index -
(mg/rrValr) Factor (mg/kg-day) (mg/kg-day) (mg/kg-day) Inhalation

1 .OOE+00
1 .OOE+00
1 .OOE+00
1 .OOE+00
1. OOE+00
1. OOE+00

NA
NA
NA
NA
NA
NA

NA
NA
NA
NA
NA
NA

NA
NA
NA
NA
NA
NA

NA
NA
NA
NA
NA
NA

NC
NC
NC
NC
NC
NC

RME teen outdoor alr.xls\noncancer
December 29, 2000

Revision 0



SAUGET AREA 1 - EE/CA AND RI/FS
RME

ENSR International
Page 1 of 5

Receptor 1:

Receptors Evaluated:

RME Trespassing Teen

ASSUMPTIONS FOR TRESPASSING TEEN • RME
INHALATION OF OUTDOOR AIR -VOCs

Assumed
Value Units

Calculated
Value

Inhalation Rate
Body Weight
Exposure Time
Exposure Frequency
Exposure Duration (cancer)
Exposure Duration (noncancer)
Lifetime

RME Trespassing Teen
RME Trespassing Teen
RME Trespassing Teen
RME Trespassing Teen
RME Trespassing Teen
RME Trespassing Teen

1.2
47
2
26
11
11
70

(mj air/hour)
(kg)
(hrs/day) =
(days)/365 (days) =
(yrs)/70(yrs) =
(yrs)/11(yrs) =
(years)

2.00E+00
7.12E-02
1.57E-01
1 .OOE+00

i£>
ui

RMEt- utdoor air voc.xls\assum
December 29, 2000

"•jvision 0
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SAUGET AREA 1 - EE/CA AND RI/FS
CARCINOGENIC ASSESSMENT
INHALATION OF
OUTDOOR AIR -VOCs
TRESPASSING TEEN - RME

Constituent

1 ,1 ,2,2-Tetrachloroethane
4-Methyl-2-pentanone
Benzene
Chlorobenzene

Chloroform
Ethylbenzene
Naphthalene
Tetrachloroethene
Toluene
Trlchloroethene
Vinyl chloride

Unit Inhalation Inhalation Lifetime
Concentration Absorption Cancer ADDinh Average Excess Lifetime

In Air Adjustment Slope Factor RME Trespassing Teen Dally Dose - Inh. Cancer Risk -
(mg/nVair) Factor (mg/kg-day)' ' (mg/kg-day) (mg/kg-day) Inhalation

1 .OOE+00
1. OOE+00
1 .OOE+00
1. OOE+00

1 .OOE+00
1. OOE+00
1. OOE+00
1 .OOE+00
1. OOE+00
1 .OOE+00
1. OOE+00

1

NA
1

NA

0.66
NA
NA

1
NA

1
1

2.03E-01
NA

7.70E-03
NA

8.05E-02
NA
NA

2.00E-03
NA

6.00E-03
1.54E-02

5.72E-04
NA

5.72E-04
NA

3.77E-04
NA
NA

5.72E-04
NA

5.72E-04
5.72E-04

5.72E-04
NA

5.72E-04
NA

3.77E-04
NA
NA

5.72E-04
NA

S.72E-04
5.72E-04

1.16E-04
NC

4.40E-06
NC

3.04E-05
NC
NC

1.14E-06
NC

3.43E-06
8.80E-06

ENSR International
Page 2 of 5

RME teen outdoor air voc.xls\cancer
December 29, 2000

Revision 0



TABLE
POTENTIAL CARCINOGENIC RISK
CARCINOGENIC ASSESSMENT
INHALATION OF
OUTDOOR AIR -VOCs
TRESPASSING TEEN - RME

ENSR International
Page 3 of 5

Constituent

1 ,1 ,2,2-Tetrachloroethane
4-Methyl-2-pentanone
Benzene
Chlorobenzene
Chloroform
Ethylbenzene
Naphthalene
Tetrachloroethene
Toluene
Trlchloroethene

Vinyl chloride

Reference
Risk (per mg/m3)

1.16E-04
NC

4.40E-06
NC

3.04E-05
NC
NC

1.14E-06
NC

3.43E-06

8.80E-06

Fill Area G (a)
EPC (mg/m3)

--
9.50E-06
1.40E-04
9.50E-05

--
--

6.90E-06
1.50E-05
3.40E-04

1 .70E-05
2.30E-05

Risk

NC
NC

6.16E-10
NC

NC
NC
NC

1.71E-11
NC

5.83E-11

2.02E-10

Total:|| 8.94E-10

Fill Area H (a)
EPC (mg/m3)

2.50E-07
--

1.40E-04
1.60E-04

2.50E-05
1 .20E-04

1.30E-05
--
--

7.00E-06
--

Risk
2.90E-1 1

NC
6.16E-10

NC
7.59E-10

NC
NC
NC
NC

2.40E-11

NC

1.43E-09

Fill Area 1 (a)
EPC (mg/m3)

--
--

1.20E-04
8.10E-04

--
--

--
--
--

6.40E-05
2.30E-03

Risk

NC
NC

5.28E-10
NC

NC
NC
NC
NC
NC

2.19E-10
2.02E-08

2.10E-08

Fill Area L (a)
EPC (mg/m3)

--
--

1.00E-06
--

1 .40E-06
--

--
--
--

--

Risk

NC
NC

4.40E-12
NC

4.25E-11
NC

NC
NC
NC
NC

NC

4.69E-11

Notes:
•- Not a constituent of potential concern In this area/medium.
NC - Not Calculated.
(a) - Maximum outdoor air concentration from this area.

-o
I

RME IP"- outdoor air voc.xls\c scale
December 29, 2000

Revision 0
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SAUGET AREA 1 - EE/CA AND RI/FS
NONCARCINOGENIC ASSESSMENT
INHALATION OF
OUTDOOR AIR -VOCs
TRESPASSING TEEN - RME

Unit Inhalation Inhalation Chronic
Concentration Absorption Reference ADDInh Average

In Air Adjustment • Dose Trespassing Teen Dally Dose-Inn
Constituent (mg/nValr) Factor (mg/kg-day) (mg/kg-day) (mg/kg-day)

1 ,1 ,2,2-Telrachloroethane

4-Methyl-2-pentanone

Benzene

Chlorobenzene

Chloroform
Ethylbenzene
Naphthalene
Tetrachloroethene

.OOE+00 NA

.OOE+00 1

.OOE+00 1

.OOE+00 1

.OOE+00 1

.OOE+00 1

.OOE+00 1

.OOE+00 1

Toluene 1.00E+00 1
Trlchloroethene
Vinyl chloride

.OOE+00 NA

.OOE+00 1

NA
2.29E-02

1.70E-03

5.71 E-03

8.60E-05
2.86E-01
8.57E-04
1.14E-01
1.14E-01

NA
2.86E-02

NA

3.64E-03

3.64E-03

3.64E-03

3.64E-03
3.64E-03
3.64E-03

3.64E-03
3.64E-03

NA
3.64E-03

NA

3.64E-03

3.64E-03

3.64E-03

3.64E-03
3.64E-03

3.64E-03
3.64E-03
3.64E-03

NA
3.64E-03

Hazard
Index -

Inhalation

1
2.

NC
.59E-01

14E+00

6.37E-01

4.23E+01
1.27E-02

4.24E+00
3
3

1

.19E-02

.19E-02
NC

.27E-01

ENSR International
Page 4 of 5

RME teen outdoor air voc.xls\noncancer
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Revision 0
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TABLE
POTENTIAL HAZARD INDEX
CARCINOGENIC ASSESSMENT
INHALATION OF
OUTDOOR AIR -VOCs
TRESPASSING TEEN - RME

ENSR International
Page 5 of 5

Constituent

1 , 1 ,2,2-Tetrachloroethane
4-Methy!-2-pentanone
Benzene
Chlorobenzene
Chloroform
Ethylbenzene

Naphthalene
Telrachloroethene
Toluene
Trichloroethene
Vinyl chloride

Reference
HQ (per mg/m3)

NC
1.59E-01
2.14E+00
6.37E-01
4.23E+01
1.27E-02
4.24E+00
3.19E-02
3.19E-02

NC
1.27E-01

Total HI:

Fill Area Q (a)
EPC (mg/m3)

--
9.50E-06
1.40E-04
9.50E-05

--

••

6.90E-06
1.50E-05
3.40E-04
1.70E-05
2.30E-05

HQ

NC
1.51E-06
3.00E-04
6.05E-05

NC

NC
2.93E-05
4.79E-07
1.08E-05

NC
2.93E-06

4.0SE-04

Fill Area H (a)
EPC (mg/m3)

2.50E-07
--

1.40E-04
1.60E-04
2.50E-05
1.20E-04

1.30E-05
--
.-

7.00E-06

HQ

NC
NC

3.00E-04
1.02E-04
1.06E-03
1.53E-06

5.52E-05
NC
NC
NC
NC

1.52E-03

Fill Area 1
EPC (mo/m3)

--
••

1.20E-04
8.10E-04

--

--

--
•-
--

8.40E-05
2.30E-03

a) II Fill Area L (a)
HQ | EPC(mB/m3) | HQ

NC
NC

2.57E-04
5.16E-04

NC
NC

NC
NC
NC
NC

2.93E-04

1.07E-03

Notes:

--

-•
1.00E-06

--

1.40E-06
--

--
--
--

--

--

NC
NC

2.14E-06
NC

5.92E-05
NC

NC
NC
NC
NC
NC

6.14E-05

•• Not a constituent of potential concern In this area/medium.
HI - Hazard Index.
HQ • Hazard Quotient.
NC • Not Calculated.
(a) - Maximum outdoor air concentration from this area.

RMEte tdoor air voc.xIsVnc scale
December 29, 2000

'evlslon 0



SAUQET AREA 1 - EE/CA AND RI/FS
MLE

ENSR International
Page 1 of 5

Receptors Evaluated

[[Receptor 3: MLE Trespassing Teen||

ASSUMPTIONS FOR TRESPASSING TEEN - MLE
INCIDENTAL INGESTION AND DERMAL CONTACT SURFACE SOIL

Assumed
Value Units

"Calculated"!
Value i

Soil Ingestlon Rate
Soil on Skin
Skin Exposed
Body Weight
Exposure Frequency
Exposure Duration (cancer)
Exposure Duration (noncancer)
Lifetime
Unit Conversion Factor

MLE Trespassing Teen
MLE Trespassing Teen
MLE Trespassing Teen
MLE Trespassing Teen
MLE Trespassing Teen
MLE Trespassing Teen
MLE Trespassing Teen

50 (mg soil/day)
0.02 (mg/cm*)
3677 (cm*)

47 (kg)
13 (days)/365(days) = 0.03561644
11 (yearsK70(years) = 0.15714286
11 (yrs)/11(yrs)= 1.00E+00
70 (years)

1.00E-06 (kg/mg)

22-Dec-OO
-o
I
o
o

MLE teen soil.xIsVassum
December 29, 2000

Revision 0
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SAUGET AREA 1 - EE/CA AND RI/FS
MLE
POTENTIAL CARCINOGENIC RISK
INCIDENTAL INQESTION AND DERMAL CONTACT
SURFACE SOIL
TRESPASSING TEEN - MLE

ENSR International
Page 2 of 5

Constituent

Arsenic
Benzo(a)pyrene
Copper
Dibenzo(a,h)anthracene
Total 2,3,7,8-TCDD TEQ
Total PCBs

Unit Oral - Soil Dermal - Soil Oral Lifetime Lifetime
Concentration Absorption Absorption Cancer ADDIng Average Average Excess Lifetime Excess Lifetime Total

In Soil Adjustment Adjustment Slope Factor MLE Trespassing Teen Dally Dose-Ing. Dally Dose-Der. Cancer Risk - Cancer Risk - Excess Lifetime
(mg/kgsoll) Factor Factor (mg/kg-day)" (mg/kg-day) (mg/kg-day) (mg/kg-day) Ingestion Dermal Contact Cancer Risk

1 .OOE+00
1 .OOE+00
1 .OOE+00
1 .OOE+00
1 .OOE+00
1 .OOE+00

0.3
0.29

NA
0.29
0.5

0.83

0.001
0.02

NA
0.02
0.05
0.04

1 .50E+00
7.30E+00

NA
7.30E+00
1.50E+05
2.00E+00

1 .79E-09
1.73E-09

NA
1.73E-09
2.98E-09
4.94E-09

1.79E-09
1.73E-09

NA
1.73E-09
2.98E-09
4.94E-09

8.76E-12
1.75E-10

NA
1.75E-10
4.38E-10
3.50E-10

2.68E-09
1.26E-08

NA
1 .26E-08
4.47E-04
9.88E-09

1.31E-11
1 .28E-09

NA
1.28E-09
6.57E-05
7.01E-10

2.69E-09
1.39E-08

NC
1.39E-08
5.12E-04
1 .06E-08

H.xIsVcancer
December 29, 2000

~ivision 0
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TABLE
POTENTIAL CARCINOGENIC RISK - MLE
INCIDENTAL INQESTION AND DERMAL CONTACT
SURFACE SOIL
TRESPASSING TEEN - MLE
SAUGET AREA 1 - EE/CA AND RI/FS

Constituent
Arsenic
Benzo(a)pyrene
Copper
Dibenzo(a,h)anthracene
Total 2,3,7.8-TCDD TEQ
Total PCB3

Reference
Risk (per mg/kg)

2.69E-09
1 .39E-08

NC
1.39E-08
5.12E-04
1.06E-08

Total:

Fill Area H
EPC (mg/kg)

2.28E401

5.33E-04
6.60E-01

Risk
6.14E-08

NC
NC
NC

2.73E-07
6.99E-09
3.41 E-07

Fill Area 1
EPC (mg/kg)

6.29E-01
6.66E+03

3.34E-03
3.13E+01

Risk
NC

8.73E-09
NC
NC

1.71E-06
3.31 E-07
2.05E-06

Fill Area L
EPC (mg/kg)

3.33E+01
2.30E+00

4.55E-01

4.90E-01

Risk
8.97E-08
3.19E-08

NC
6.32E-09

NC
5.19E-09
1.33E-07

Notes:
-- Not a constituent of potential concern in this area/medium.
EPC - Exposure Point Concentration.
NC - Not Calculated.

MLE teen soll.xls\c scale
December 29, 2000

Revision 0
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SAUGET AREA 1 - EE/CA AND RI/FS
MLE
NONCARCINOGENIC HAZARD INDEX
INCIDENTAL INQESTION AND DERMAL CONTACT
SURFACE SOIL
TRESPASSING TEEN - MLE

Unit Oral - Soil Dermal - Soil Oral Chronic Chronic
Concentration Absorption Absorption Reference Average ADDder Average Hazard Hazard Total

in Soil Adjustment Adjustment Dose Daily Dose-Ing. MLE Trespassing Teen Daily Dose-Der. Index - Index - Hazard
Constituent (mg/kg-soil) Factor Factor (mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day) Ingeslion Dermal Contact Index
Arsenic
Benzo(a)pyrene
Copper
Dibenzo(a,h)anlhracene
Total 2,3,7,8-TCDD TEQ
Total PCBs

1 .OOE+00
1 .OOE+00
1 .OOE+00
1 .OOE+00
1 .OOE+00
1 .OOE+00

0.3
NA

1
NA
NA

0.83

0.001
NA

0.002
NA
NA

0.04

3.00E-04
NA

3.70E-02
NA
NA

2.00E-05

1.14E-08
NA

3.79E-08
NA
NA

3.14E-08

5.57E-11
NA

1.11E-10
NA
NA

2.23E-09

5.57E-11 3.79E-05
NA NA

1.11E-10 1.02E-06
NA NA
NA NA

2.23E-09 1.57E-03

1.86E-07 3.81 E-05
NA NC

3.01 E-09 1.03E-06
NA NC
NA NC

1.11E-04 1.68E-03

o
ui

MLE te ">ll.xls\noncancer
December 29, 2000

/ ""^vision 0
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TABLE
POTENTIAL HAZARD INDEX - MLE
INCIDENTIAL INGESTION AND DERMAL CONTACT
SURFACE SOIL
TRESPASSING TEEN - MLE
SAUGET AREA 1 - EE/CA AND RI/FS

Constituent
Arsenic
Benzo(a)pyrene
Copper
Dibenzo(a,h)anthracene
Total 2.3.7.8-TCDD TEQ
Total PCBs

Reference
HQ (per mo/kg)

3.81 E-05
NC

1 .03E-06
NC
NC

1.68E-03
Total HI:

Fill Area H
EPC (mg/kg)

2.28E+01

5.33E-04
6.60E-01

HQ
8.68E-04

NC
NC
NC
NC

1.11E-03

1.98E-03

Fill Area 1
EPC (mo/kg)

6.29E-01
6.66E+03

3.34E-03
3.13E+01

HQ
NC
NC

6.84E-03
NC
NC

5.27E-02
5.95E-02

Fill Area L
EPC (mg/kg)

3.33E+01
2.30E+00

4.55E-01

4.90E-01

HQ

1 .27E-03
NC
NC
NC
NC

8.2SE-04

2.09E-03
Notes:
•- Not a constituent of potential concern in this area/medium.
EPC • Exposure Point Concentration.
HI - Hazard Index.
HQ - Hazard Quotient.
NC - Not Calculated.

MLE teen soil.xls\nc scale
December 29,2000

Revision 0



SAUGET AREA 1 - EE/CA AND RI/FS
MLE

ENSR International
Page 1 of 4

Receptors Evaluated:

Receptor 1: MLE Trespassing Teen

ASSUMPTIONS FOR
INHALATION OF

TRESPASSING TEEN - MLE
OUTDOOR AIR PARTICULATES

Assumed
Value Units

Calculated
Value

Inhalation Rate
Body Weight
Exposure Time
Exposure Frequency
Exposure Duration (cancer)
Exposure Duration (noncancer)
Lifetime

MLE Trespassing Teen
MLE Trespassing Teen
MLE Trespassing Teen
MLE Trespassing Teen
MLE Trespassing Teen
MLE Trespassing Teen

1.0
47
2
13
11
11
70

(mj air/hour)
(kg)
(hrs/day) =
(days)/365 (days) =
(yrs)/70(yrs) =
(yrs)/11(yrs) =
(years)

2.00E+00
3.56E-02
1.57E-01
1 .OOE+00

-o
I

MLE te^- -^utdoor air.xls\assum
December 29, 2000

Revision 0



SAUGET AREA 1 - EE/CA AND RI/FS
CARCINOGENIC ASSESSMENT
INHALATION OF
OUTDOOR AIR PARTICIPATES

ENSR International

Pa°8 2 °'4

Unit Inhalation Inhalation

Constituent

Arsenic
Benzo(a)pyrene
Copper
Dlbenzo(a,h)anthracene
Total 2,3,7,8-TCDD TEQ
Total PCBs

Lifetime
Concentration Absorption Cancer ADDInh Average Excess Lifetime

In Air Adjustment Slope Factor MLE Trespassing Teen Dally Dose - Inn. Cancer Risk -
(mg/rrv'alr) Factor (mg/kg-day)1 (mg/kg-day) (mg/kg-day) Inhalation

1. OOE+00
1. OOE+00
1 .OOE+00
1. OOE+00
1. OOE+00
1. OOE+00

1 1.50E+01
1 3.10E+00

NA NA
1 3.10E+00
1 1 .50E+05
1 2.00E+00

2.38E-04
2.38E-04

NA
2.38E-04
2.38E-04
2.38E-04

2.38E-04
2.38E-04

NA
2.38E-04
2.38E-04
2.38E-04

3.57E-03
7.38E-04

NC
7.38E-04
3.57E+01
4.76E-04

"O

MLE teen outdoor air.xls\cancer
December 29, 2000

Revision 0



TABLE
POTENTIAL CARCINOGENIC RISK
CARCINOGENIC ASSESSMENT
INHALATION OF
OUTDOOR AIR PARTICULATES
TRESPASSING TEEN - MLE

Ensr International
Page 3 of 4

Constituent

Arsenic
Benzo(a)pyrene
Copper
Dibenzo(a,h)anthracene
Total 2,3,7.8-TCDD TEQ
Total PCBs

Reference
Risk (per mg/m3)

3.57E-03
7.38E-04

NC
7.38E-04
3.57E+01
4.76E-04

Total:

Fill Area H
EPC (mg/m3)

2.89E-08

6.75E-13
8.36E-10

Risk

1.03E-10
NC
NC
NC

2.41E-11
3.98E-13
1.28E-10

Fill Area 1
EPC (mg/m3)

1.04E-09
1.10E-05

5.53E-12
5.18E-08

Risk
NC

7.69E-13
NC
NC

1.98E-10
2.47E-11
2.23E-10

Fill Area L
EPC (mo/m3)

2.81 E-08
1.94E-09

3.84E-10

4.14E-10

Risk
1.01E-10
1.43E-12

NC
2.84E-13

NC
1.97E-13
1.02E-10

Notes:
-• Not a constituent of potential concern In this area/medium.
EPC - Exposure Point Concentration.
NC - Not Calculated.

•o

MLE teen outdoor air.xls\c scale
December 29, 2000

Revision 0



SAUGET AREA 1 - EE/CA AND RI/FS
NONCARCINOGENIC ASSESSMENT
INHALATION OF
OUTDOOR AIR PARTICULATES
TRESPASSING TEEN - MLE

ENSR International
Page 4 of 4

Constituent

Unit Inhalation
Concentration Absorption

In Air Adjustment
(aig/m" air) Factor

Inhalation Chronic
Reference ADDinh Average Hazard

Dose Trespassing Teen Daily Dose-inh Index -
(mg/kg-day) (mg/kg-day) (mg/kg-day) Inhalation

Arsenic
Benzo(a)pyrene
Copper
Dibenzo(a,h)anthracene
Total 2,3,7,8-TCDD TEQ
Total PCBs

1. OOE+00
1 .OOE+00
1 .OOE+00
1 .OOE+00
1 .OOE+00
1. OOE+00

NA
NA
NA
NA
NA
NA

NA
NA
NA
NA
NA
NA

NA
NA
NA
NA
NA
NA

NA
NA
NA
NA
NA
NA

NC
NC
NC
NC
NC
NC

•o

oco

MLE teen outdoor alr.xIsVnoncancer
December 29, 2000

Revision 0



SAUQET AREA 1 - EE/CA AND RI/FS
MLE

ENSR International
Page 1 of 5

[[Receptor 1:

Receptors Evaluated:

MLE Trespassing Teen

ASSUMPTIONS FOR TRESPASSING TEEN - MLE
INHALATION OF OUTDOOR AIR -VOCs

i Assumed
I Value Units

Calculated
Value

Inhalation Rate
Body Weight
Exposure Time
Exposure Frequency
Exposure Duration (cancer)
Exposure Duration (noncancer)
Lifetime

MLE Trespassing Teen
MLE Trespassing Teen
MLE Trespassing Teen
MLE Trespassing Teen
MLE Trespassing Teen
MLE Trespassing Teen

1.0 (mj air/hour)
47 (kg)
2 (hrs/day) = 2.00E+00
13 (days)/365 (days) = 3.56E-02
11 (yrs)/70(yrs) = 1.57E-01
11 (yrs)/11(yrs)= 1.00E+00
70 (years)

-a
I

MLE teA 'itdoor air voc.xIsVassum
December 29,2000

"^vision 0
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SAUQET AREA 1 - EE/CA AND RI/FS
CARCINOGENIC ASSESSMENT
INHALATION OF
OUTDOOR AIR -VOCs
TRESPASSING TEEN - MLE

Constituent

1 , 1 ,2,2-Tetrachloroethane
4-Methyl-2-pentanone

Benzene
Chlorobenzene

Chloroform
Ethylbenzene
Naphthalene
Tetrachloroethene

Toluene

Trichloroethene
Vinyl chloride

Unit Inhalation Inhalation Lifetime
Concentration Absorption Cancer ADDInh Average Excess Lifetime

In Air Adjustment Slope Factor MLE Trespassing Teen Daily Dose - Inh. Cancer Risk -
(mg/m-alr) Factor (mg/kg-day)' ' (mg/kg-day) (mg/kg-day) Inhalation

1. OOE+00
1 .OOE+00
1 .OOE+00
1 .OOE+00
1. OOE+00
1 .OOE+00
1 .OOE+00
1. OOE+00
1 .OOE+00
1 .OOE+00

1. OOE+00

1
NA

1

NA
0.66

NA
NA

1

NA
1

1

2.03E-01
NA

7.70E-03
NA

8.05E-02
NA
NA

2.00E-03
NA

6.00E-03
1.54E-02

2.38E-04
NA

2.38E-04

NA
1.57E-04

NA
NA

2.38E-04
NA

2.38E-04
2.38E-04

2.38E-04
NA

2.38E-04
NA

1.57E-04

NA
NA

2.38E-04
NA

2.38E-04

2.38E-04

4.83E-05
NC

1.83E-06
NC

1.27E-05
NC
NC

4.76E-07
NC

1.43E-06
3.67E-06

ENSR International
Page 2 of 5

MLE teen outdoor air voc.xls\cancer
December 29,2000

Revision 0



TABLE
POTENTIAL CARCINOGENIC RISK
CARCINOGENIC ASSESSMENT
INHALATION OF
OUTDOOR AIR -VOCs
TRESPASSING TEEN - MLE

ENSR International
Page 3 of 5

Constituent

1 ,1 ,2,2-Tetrachloroethane
4-Methyl-2-pentanone

Benzene
Chlorobenzene
Chloroform

Ethylbenzene
Naphthalene
Tetrachloroethene

Toluene
Trlchloroethene
Vinyl chloride

Reference
Risk (per mg/m3)

4.83E-05
NC

1.83E-06
NC

1.27E-05

NC
NC

4.76E-07

NC
1.43E-06
3.67E-06

Total:

Fill Area Q (a)
EPC (mg/m3)

--

9.40E-07
1.20E-05
9.70E-06

•-

--

7.00E-07
1 .70E-06

3.20E-05
1 .60E-06
4.60E-06

Risk

NC

NC
2.20E-11

NC

NC

NC

NC
8.10E-13

NC
2.29E-12
1.69E-11

4.20E-11

Fill Area H (a)
EPC (mg/m3)

5.50E-08
•-

2.70E-05
2.40E-05
2.60E-06
1 .70E-05
1.50E-06

--

1.20E-06
-•

--

Risk

2.66E-12
NC

4.95E-11
NC

3.29E-11
NC

NC

NC

NC
NC
NC

Fill Area 1 (a)
EPC (mg/m3)

--
-•

7.90E-06
2.90E-05

--

--

--
--
•-

1.90E-06
7.10E-05

Risk

NC

NC
1.45E-11

NC

NC

NC

NC
NC

NC
2.72E-12
2.60E-10

Fill Area L (a)
EPC (mg/m3)

--
--

3.00E-07
--

4.30E-07
--

--
--
--
--

•-

Risk

NC
NC

5.50E-13
NC

5.44E-12
NC
NC
NC
NC
NC
NC

8.51 E-11 || 2.78E-10 || 5.99E-12

Notes:
•• Not a constituent of potential concern In this area/medium.
NC - Not Calculated.
(a) - Outdoor air concentration calculated from average groundwaler concentration in this area.

MLE teen outdoor air voc.xls\c scale
December 29, 2000

Revision 0
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SAUGET AREA 1 - EE/CA AND RI/FS
NONCARCINOQENIC ASSESSMENT
INHALATION OF
OUTDOOR AIR -VOCs
TRESPASSING TEEN - MLE

Constituent

1 ,1 ,2,2-Tetrachloroethane

4-Methyl-2-pentanone

Benzene
Chlorobenzene
Chloroform

Ethylbenzene
Naphthalene
Tetrachloroethene

Toluene
Trlchloroethene
Vinyl chloride

Unit Inhalation Inhalation Chronic
Concentration Absorption Reference ADDinh Average

In Air Adjustment Dose Trespassing Teen Daily Dose-lnh
(mg/nValr) Factor (mg/kg-day) (mg/kg-day) (mg/kg-day)

1 .OOE+00

1 .OOE+00

1 .OOE+00
1 .OOE+00
1 .OOE+00
1. OOE+00
1. OOE+00
1 .OOE+00

1. OOE+00

1. OOE+00
1. OOE+00

NA

1
1
1
1
1
1
1
1

NA
1

NA

2.29E-02

1.70E-03
5.71 E-03
8.60E-05

2.86E-01
8.57E-04

1.14E-01
1.14E-01

NA
2.86E-02

NA NA

1.52E-03

1.52E-03
1 .52E-03
1.52E-03
1.52E-03
1.52E-03
1 .52E-03

.52E-03

.52E-03

.52E-03

.52E-03

.52E-03

.52E-03

.52E-03
1.52E-03 1.52E-03

NA NA
1.52E-03 1.52E-03

Hazard
Index -

Inhalation

NC
6.63E-02

8.92E-01

2.65E-01
1.76E+01

5.30E-03
1 .77E+00
1.33E-02

1.33E-02
NC

5.30E-02

ENSR International
Page 4 of 5

MLE teen outdoor air voc.xls\noncancer
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TABLE
POTENTIAL HAZARD INDEX
CARCINOGENIC ASSESSMENT
INHALATION OF
OUTDOOR AIR -VOCs
TRESPASSING TEEN - MLE

ENSR International
Page 5 of 5

Constituent

1 . 1 ,2,2-Telrachloroelhane

4-Melhyl-2-penlanone

Benzene
Chlorobenzene
Chloroform
Ethylbenzene
Naphthalene
Totrachloroethene

Toluene
Trlchloroethene

Vinyl chloride

Reference
HQ (per mo/m3)

NC
6.63E-02

8.92E-01

2.65E-01
1.76E+01
5.30E-03
1.77E+00
1.33E-02
1.33E-02

NC

5.30E-02

Total HI:

Notes:

Fill Area 0 (a)
EPC (mg/m3)

--
9.40E-07

1.20E-05

9.70E-06
--

--

7.00E-07
1.70E-06
3.20E-05
1.60E-06

4.60E-06

HQ

NC
6.23E-08
1.07E-05
2.57E-06

NC
NC

1.24E-06

2.26E-08
4.25E-07

NC
2.44E-07

1.S3E-05

Fill Area H (a)
EPC (mg/m3)

5.50E-08
--

2.70E-05
2.40E-05
2.60E-06
1.70E-05
1.50E-06

--

1.20E-06
-

--

HQ

NC
NC

2.41E-05
6.37E-06
4.58E-05
9.01E-08
2.65E-06

NC

1.60E-08
NC
NC

7.90E-05

Fill Area 1 (a)
EPC (mg/m3)

--
--

7.90E-08
2.90E-05

--

--

--
--

--

1.90E-06
7.10E-05

HQ

NC
NC

7.04E-06
7.70E-06

NC
NC
NC
NC

NC
NC

3.77E-06

1.85E-05

Fill Area L (a)
EPC (mg/m3)

--

--
3.00E-07

--

4.30E-07
--

--
--

--
--

--

HQ

NC
NC

2.67E-07
NC

7.58E-06
NC
NC

NC
NC
NC
NC

7.B5E-06

-- Not a constituent of potential concern in this area/medium.
HI • Hazard Index.
HO - Hazard Quotient.
NC - Not Calculated.
(a) - Outdoor air concentration calculated from average groundwaler concentration In this area.

MLE te< door air voc.xls\nc scale
December 29, 2000

""evision 0



SAUGET AREA 1 - EE/CA AND RI/FS
RME

ENSR International
Page 1 of 3

Receptors Evaluated

llReceptor 3: RME Recreational Teen

ASSUMPTIONS FOR RECREATIONAL TEEN - RME
INCIDENTAL INGESTION AND DERMAL CONTACT SEDIMENT

Assumed
Value Units

Calculated i
Value j

Sediment Ingestion Rate
Sediment on Skin
Skin Exposed
Body Weight
Exposure Frequency
Exposure Duration (cancer)
Exposure Duration (noncancer)
Lifetime
Unit Conversion Factor

RME Recreational Teen
RME Recreational Teen
RME Recreational Teen
RME Recreational Teen
RME Recreational Teen
RME Recreational Teen
RME Recreational Teen

100
1

2029
47
26
11
11
70

1.00E-06

(mg soil/day)
(mg/cm*)
(cm")

(kg)
(days)/365(days) =
(years)tfO(years) =
(yrs)/11(yrs) =
(years)
(kg/mg)

7.12E-02
1.57E-01
1 .OOE+00

£

22-Dec-OO

RME rec teen sediment.xlsVassum
December 29, 2000

Revision 0
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SAUGET AREA 1 - EE/CA AND RI/FS
RME
POTENTIAL CARCINOGENIC RISK
INCIDENTAL INGESTION AND DERMAL CONTACT
SEDIMENT
RECREATIONAL TEEN - RME

OraT-'Soii'bermaT'-'sbil Oral Lifeiime Liieiime
Concentration Absorption Absorption Cancer ADDIng Average ADDder Average Excess Liieiime Excess Lifetime Total

in Sediment Adjustment Adjustment Slope Factor RME Recreational Teen Daily Dose-Ing. RME Recreational Teen Dally Dose-Der. Cancer Risk- Cancer Risk- Excess Lifetime
Constituent

Arsenic
Total PCBs

(mg/kg)

1.79E+01
1.24E+00

Factor

0.3
0.83

Factor (n

0.001
0.04

ng/kg-day)"

1.60E400
2.00E+00

(mg/kg-day)

1 .28E-07
2.45E-08

(mg/kg-day)

1.28E-07
2.45E-08

(mg/kg-day)

8.66E-09
2.40E-08

(mg/kg-day)

8.66E-09
2.40E-08

Total:

Ingestion

1.92E-07
4.90E-08

2.41E-07

Dermal Contact

1.30E-08
4.79E-08

6.09E-08

Cancer Risk

2.05E-07
9.70E-08

3.02E-07

I

Ul

December 29, 2000
RME re sediment.xlsVcancer / / Revision 0



SAUQET AREA 1 - EE/CA AND RI/FS
RME
NONCARCINOGENIC HAZARD INDEX
INCIDENTIALINGESTION AND DERMAL CONTACT
SEDIMENT
RECREATIONAL TEEN - RME

ENSR International
Page 3 of 3

Oral - Soil Dermal • Soil Oral Chronic Chronic
Concentration Absorption Absorption Reference ADDIng Average ADDder Average Hazard Hazard Total

In Sediment Adjustment Adjustment Dose RME Recreational Teen Dally Dose-Ing. RME Recreational Teen Daily Dose-Der. Index - Index - Hazard
Constituent (mo/kg) Factor Factor (mo/Kg-day) (mg/kg-day) (mg/ko-day) (mg/kg-day) (mo/kg-day) Ingesllon Dermal Contact Index
Arsenic
Total PCBs

1.79E+01
1 24E+00

0.3
0.83

0.001
0.04

3.00E-04
2.00E-05

8.15E-07
1.56E-07

8.15E-07
1.56E-07

5.51 E-08
1.53E-07

5.51 E-08 2.72E-03
1.53E-07 7.80E-03

Total: 1.05E-02

1.84E-04 2.90E-03
7.63E-03 1.54E-02

7.81 E-03 1.83E-02

RME rec (eon sediment.xlsVnoncancer December 29. 2000



SAUGET AREA 1 - EE/CA AND RI/FS
MLE

ENSR International
Page 1 of 3

Receptors Evaluated

Receptor 3: MLE Recreational Tee

i
ASSUMPTIONS FOR RECREATIONAL TEEN - MLE

INCIDENTAL INGESTION AND DERMAL CONTACT SEDIMENT
Assumed

Value Units
Calculated j
Value i

Sediment Ingestlon Rate
Sediment on Skin
Skin Exposed
Body Weight
Exposure Frequency
Exposure Duration (cancer)
Exposure Duration (noncancer)
Lifetime
Unit Conversion Factor

MLE Recreational Teen
MLE Recreational Teen
MLE Recreational Teen
MLE Recreational Teen
MLE Recreational Teen
MLE Recreational Teen
MLE Recreational Teen

50
1

2029
47
13
11
11
70

1.00E-06

(mg soil/day)
(mg/cm*)
(cm*)

(kg)
(days)/365(days) =
(years)/70(years) =
(yrs)/11(yrs) =
(years)
(kg/mg)

3.56E-02
1.57E-01
1 .OOE+00

I

vj

22-Dec-OO

MLE re ->n sediment.xls\assum
December 29, 2000

Revision 0
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SAUGET AREA 1 - EE/CA AND RI/FS
MLE
POTENTIAL CARCINOGENIC RISK
INCIDENTAL INGESTION AND DERMAL CONTACT
SEDIMENT
RECREATIONAL TEEN - MLE

6ra'i'-'Soii"bermar-'Soii Oral Lifetime lifetime
Concentration Absorption Absorption Cancer ADDIng Average ADDdar Average Excess Lifetime Excess Lifetime Total

In Sediment Adjustment Adjustment Slope Factor MLE Recreational Teen Daily Dose-Ing. MLE Recreational Teen Daily Dose-Der. Cancer Risk - Cancer Risk - Excess Lifetime
Constituent

Arsenic
Total PCBs

(mg/kg)

1.4BE+01
4.02E-01

Factor

0.3
0.83

Factor (mg/kg-day)1

0.001
0.04

1.50E+00
2.00E+00

(mg/kg-day)

2.64E-08
1 .99E-09

(mg/kg-day)

2.64E-08
1.99E-09

(mg/kg-day)

3.58E-09
3.B9E-09

(mg/kg-day)

3.58E-09
3.89E-09

Total:

Ingestion Dermal Contact

3.97E-08
3.97E-09

4.36E-08

S.36E-09
7.77E-09

1.31E-08

Cancer Risk

4.50E-08
1.17E-08

5.68E-08

-o
I
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MLE rec teen sediment.xls\cancer Revision 0



SAUOET AREA 1 - EE/CA AND RI/FS
MLE
NONCARCINOOENIC HAZARD INDEX
INCIDENTAL INOESTION AND DERMAL CONTACT
SEDIMENT
RECREATIONAL TEEN - MLE

ENSR International
Page 3 ol 3

Constituent

Oral - Soil Dermal - Soil Oral Chronic Chronic
Concentration Absorption Absorption Reference ADDing Average ADDder Average

In Sediment Adjustment Adjustment Dose MLE Recreational Teen Dally Dose-Ing. MLE Recreational Teen Daily Dose-Dor.
(mg/kg) Factor Factor (mg/kg-day) (mg/kg-day) (mo/kg-day) (mg/kg-day) (mp/kg-day)

Hazard Hazard Total
Index - Index - Hazard
leslion Dermal Contact Index

Arsenic
Total PCBs

1.48E+01
4.02E-01

0.3
0.83

0.001
0.04

3.00E-04
2.00E-05

1.68E-07
1.26E-08

rSBE-07
1.28E-08

2.28E-I
2.47E-08

81E-04
2.47E-08 6.32E-04

Total: 1.19E-03

7.59E-05 6.37E-04
1.24E-03 1.87E-03

1.31E-03 2.50E-03

MLE rec • sediment.xls\noncancer Decerpl-' 9, 2000
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SAUGET AREA 1 - EE/CA AND RI/FS
RME

Receptors Evaluated

||Receptor 3: RME Fished

ASSUMPTIONS FOR RECREATIONAL FISHER - RME
INCIDENTAL INGESTION AND DERMAL CONTACT SEDIMENT

Assumed
Value Units

Calculated ;
Value I

Sediment Ingestlon Rate RME Fisher
Sediment on Skin RME Fisher
Skin Exposed RME Fisher
Body Weight RME Fisher
Exposure Frequency RME Fisher
Exposure Duration (cancer) RME Fisher
Exposure Duration (noncancer) RME Fisher
Lifetime
Unit Conversion Factor

100 (mg soil/day)
1 (mg/cm*)

4500 (cm*)
70 (kg)
22 (days)/365(days) = 6.03E-02
30 (years)/70(years) = 4.29E-01
30 (yrs)/30(yrs) = 1 .OOE+00
70 (years)

1.00E-06 (kg/mg)

M
o

22-Dec-OO

RME fisher sediment.xls\assum
December 29, 2000

Revision 0
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SAUGET AREA 1 - EE/CA AND RI/FS
RME
POTENTIAL CARCINOGENIC RISK
INCIDENTAL INGESTION AND DERMAL CONTACT
SEDIMENT
RECREATIONAL FISHER - RME

Oral - Soil Dermal - Soil Oral Lifetime Lifetime
Concentration Absorption Absorption Cancer ADDing Average ADDder Average Excess Lifetime Excess Lifetime Total

In Sediment Adjustment Adjustment Slope Factor RME Fisher Daily Dose-Ing. RME Fisher Daily Dose-Der. Cancer Risk - Cancer Risk - Excess Lifetime
Constituent (mg/kg) Factor Factor (mg/kg-day)" (mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day) Ingestion Dermal Contact Cancer Risk
Arsenic 1.79E+01 0.3 0.001 1.50E+00 1.98E-07 1.98E-07 2.98E-08 2.98E-08 2.98E-07 4.47E-08 3.42E-07
Total RGBs 1.24E+00 0.83 0.04 2.00E+00 3.80E-08 3.80E-08 8.24E-08 8.24E-08 7.60E-08 1.65E-07 2.41 E-07

Total: 3.74E-07 2.09E-.07 5.83E-07

-o
I

December 29, 2000
RME fisher sediment.xls\cancer Revision 0
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SAUQET AREA 1 - EE/CA AND RI/FS
RME
NONCARCINOGENIC HAZARD INDEX
INCIDENTAL INGESTION AND DERMAL CONTACT
SEDIMENT
RECREATIONAL FISHER - RME

OralI - Soli Dermal"- Soli Oral Chronic chronic
Concentration Absorption Absorption Reference ADDIng Average ADDder Average Hazard Hazard Total

In Sediment Adjustment Adjustment Dose RME Fisher Dally Dose-Ing. RME Fisher Dally Dose-Der. Index - Index - Hazard
Constituent (mg/kg) Factor Factor_(jijgjl<g/dĵ _(mg^kg^ (mg/kg-day) Ingestlon Dermal Contact Index

Arsenic 1.79E+01 0.3 0.001 3.00E-04 4.63E-07 4.63E-07 6.95E-08 6.95E-08 1.54E-03 2.32E-04 1.78E-03
Total PCBs 1.24E+00 0.83 0.04 2.00E-05 8.86E-08 8.86E-08 1.92E-07 1.92E-07 4.43E-03 9.61 E-03 1.40E-02

Total: 5.97E-03 9.84E-03 1.58E-02

TJ
^h
Nl

December 29, 2000
RME fisher sediment.xls\noncancer Revision 0



ENSR International
Page 1 of 3

SAUGET AREA 1 - EE/CA AND RI/FS
BME

^^ Evaluated:

Receptor 3: RME Fisher

• ASSUMPTIONS FOR RECREATIONAL FISHER - RME
I INQESTION OF FISH

Fish Ingestion Rate RME Fisher
Body Weight RME Fisher
Exposure Frequency RME Fisher
Exposure Duration (cancer) RME Fisher
Exposure Duration (noncancer) RME Fisher
Lifetime

Assumed
Value Units

Calculated
Value

0.008 (kg fish/day)
70 (kg)
365 (days)/ 365 (days) = 1 .OOE+00
30 (yrs)/70 (yrs) = 4.29E-01
30 (yrs)/ 30 (yrs) = 1 .OOE+00
70 (years)

-a
I
NJ
Ul

RME fish Ingestion.xIsVassum
December 29, 2000

Revision 0
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SAUGET AREA 1 - EE/CA AND RI/FS
RME

POTENTIAL CARCINOGENIC RISK
INGESTION OF FISH

f?.E.C.MA.T.!9.N.A.!: FISHER - RME
Orai'-'Diet Orai Lifetime

Fish Fillet Absorption Cancer ADDing Average
Concentration Adjustment Slope Factor RME Fisher Dally Dose Excess Lifetime

Constituent (mg/kg) Factor (mg/kg-day)'1 (mg/kg-day) (mg/kg-day) Cancer Risk

Arsenic 4.50E-01 1 1.50E+00 2.20E-05 2.20E-05 3.31 E-05

December 29, 2000
RME fish lngestlon.xls\C Revision 0
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SAUQET AREA 1 - EE/CA AND RI/FS
RME

POTENTIAL HAZARD INDEX
INGESTION OF FISH

!?.§9R1A.I!9N..̂ !: FISHER - RME
b"ra'i"-"b'ie"t 6'rai Lifeiirne

Fish Fillet Absorption Reference ADDIng Average
Concentration Adjustment Dose RME Fisher Dally Dose Excess Lifetime

Constituent (mg/kg) Factor (mg/kg-day) (mg/kg-day) (mg/kg-day) Hazard Index

Arsenic SSS=^^^=====:^^^^=l:==S===^S^3^^f^5^^^=^5^^05 1.71E-01

NJ

December 29, 2000
RME fish ingesllon.xls\NC Revision 0



SAUQET AREA 1 - EE/CA AND RI/FS
MLE

Receptors Evaluated

IJReceptor 3: MLE Fished

ENSR International
Page 1 of 3

ASSUMPTIONS FOR RECREATIONAL FISHER - MLE
INCIDENTAL INQESTION AND DERMAL CONTACT SEDIMENT

Assumed
Value Units

Calculated
Value

Sediment Ingestlon Rate MLE Fisher
Sediment on Skin MLE Fisher
Skin Exposed MLE Fisher
Body Weight MLE Fisher
Exposure Frequency MLE Fisher
Exposure Duration (cancer) MLE Fisher
Exposure Duration (noncancer) MLE Fisher
Lifetime
Unit Conversion Factor

50
1

4500
70
3
9
9

70
1 .OOE-06

(mg soil/day)

(cm")
(kg)
(days)/365(days) =
(years)/70(years) =
(yrs)/9(yrs) =
(years)
(kg/mg)

8.22E-03
1.29E-01
1 .OOE+00

I
Nl

22-Dec-OO

MLE fisher sediment.xls\assum
December 29, 2000

Revision 0
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SAUQET AREA 1 - EE/CA AND RI/FS
MLE
POTENTIAL CARCINOGENIC RISK
INCIDENTAL INGESTION AND DERMAL CONTACT
SEDIMENT
RECREATIONAL FISHER - MLE

Oral - Soil Dermal - Soil Oral Lifetime Lifetime
Concentration Absorption Absorption Cancer ADDIng Average ADDder Average Excess Lifetime Excess Lifetime Total

in Sediment Adjustment Adjustment Slope Factor MLE Fisher Dally Dose-Ing. MLE Fisher Daily Dose-Der. Cancer Risk - Cancer Risk - Excess Lifetime
Constituent (mg/kg) Factor Factor (mg/kg-day)' (mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day) Ingestlon Dermal Contact Cancer Risk

Arsenic 1.48E401 0.3 0.001 1.50E+00 3.35E-09 3.35E-09 1.01E-09 1.01E-09 5.03E-09 1.51E-09 6.54E-09
Total PCBs 4.02E-01 0.83 0.04 2.00E+00 2.52E-10 2.52E-10 1.09E-09 1.09E-09 5.04E-10 2.18E-09 2.69E-09

Total: 5.53E-09 3.69E-09 9.22E-09

-o

M

December 29, 2000
MLE fisher sediment.xls\cancer Revision 0



ENSR International
Page 3 of 3

SAUQET AREA 1 - EE/CA AND RI/FS
MLE
NONCARCINOGENIC HAZARD INDEX
INCIDENTAL INGESTION AND DERMAL CONTACT
SEDIMENT
RECREATIONAL FISHER - MLE

Oral - Soil Dermal - Soil Oral Chronic Chronic
Concentration Absorption Absorption Reference ADDing Average ADDder Average Hazard Hazard Total

In Sediment Adjustment Adjustment Dose MLE Fisher Dally Dose-Ing. MLE Fisher Dally Dose-Der. Index - Index - Hazard
Constituent (mg/kg) Factor Factor (mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day) Ingestlon Dermal Contact Index
Arsenic 1.48E+01 0.3 0.001 3.00E-04 2.61E-08 2.61E-08 7.82E-09 7.82E-09 8.69E-05 2.61E-05 1.13E-04
Total PCBs 4.02E-01 0.83 0.04 2.00E-05 1.96E-09 1.96E-09 8.50E-09 8.50E-09 9.79E-05 4.25E-04 5.23E-04

Total: 1.85E-04 4.51 E-04 6.36E-04

•o
I

NJ
00

December 29, 2000
MLE fisher sediment.xls\noncancer Revision 0
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SAUQET AREA 1 - EE/CA AND RI/FS
MLE

L Receptors Evaluated:

eceptor 3: MLE Flshe

ASSUMPTIONS FOR RECREATIONAL FISHER
INGESTION OF FISH

•MLE Assumed
Value Units

Calculated
Value

Fish Ingestlon Rate MLE Fisher
Body Weight MLE Fisher
Exposure Frequency MLE Fisher
Exposure Duration (cancer) MLE Fisher
Exposure Duration (noncancer) MLE Fisher
Lifetime

0.001 (kg fish/day)
70 (kg)

365 (days)/365 (days) = 1.00E+00
9 (yrs)/ 70 (yrs) = 1.29E-01
9 (yrs)/ 9 (yrs) = 1 .OOE+00

70 (years)

NJ
UD

MLE fish lngestlon.xls\assum
December 29, 2000

Revision 0
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SAUGET AREA 1 • EE/CA AND RI/FS
MLE

POTENTIAL CARCINOGENIC RISK
INGESTION OF FISH
^PMAT.'ON AL F.!S.HER -MLE

OraT-'b'iet Oral Life'iime
Fish Fillet Absorption Cancer ADDIng Average

Concentration Adjustment Slope Factor MLE Fisher Dally Dose Excess Lifetime
Constituent (mg/kg) Factor (mg/kg-day)'1 (mg/kg-day) (mg/kg-day) Cancer Risk
Arsenic 4.50E-01 1 TOfii+ffi) 8.27E-07 8.27E-07 1.246^06"

I
Ul
o

December 29. 2000
MLE fish lngestion.xls\C Revision 0
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SAUGET AREA 1 - EE/CA AND RI/FS
MLE

POTENTIAL HAZARD INDEX
INGESTION OF FISH
RECREATIONAL f.lSHER.-MLE

OraT-'b'iet Oral Lifetime
Fish Fillet Absorption Reference ADDing Average

Concentration Adjustment Dose MLE Fisher Daily Dose Excess Lifetime
Constituent (mg/kg) Factor (mg/kg-day) (mg/kg-day) (mg/kg-day) Hazard Index
Arsenic 4.50E-01 1 3W^f=

I
Ul

December 29, 2000
MLE fish lngestlon.xls\NC Revision 0



SAUGET AREA 1 - EE/CA AND RI/FS
RME

ENSR International
Page 1 of 5

Receptor 1 :
Receptor 3:

Receptors Evaluated

RME Young Child
RME Adult

ASSUMPTIONS FOR RESIDENTIAL RECEPTORS - RME
INCIDENTAL INGESTION AND DERMAL CONTACT SURFACE SOIL

Assumed
Value Units

Calculated
Value

I
Ul
NJ

Soil Ingestion Rate
Soil Ingestion Rate
Soil on Skin
Soil on Skin
Skin Exposed
Skin Exposed
Body Weight
Body Weight
Exposure Frequency
Exposure Frequency
Exposure Duration (cancer)
Exposure Duration (cancer)
Exposure Duration (noncancer)
Lifetime
Unit Conversion Factor

RME Young Child
RME Adult
RME Young Child
RME Adult
RME Young Child
RME Adult
RME Young Child
RME Adult
RME Young Child
RME Adult
RME Young Child
RME Adult
RME Young Child

200
100

0.06
0.12
2058
5729

15
70

266
266

6
24
6

70
1.00E-06

(mg soil/day)
(mg soil/day)
(mg/cm')
(mg/cm*)
(cm")
(cm')
(kg)
(kg)
(days)/365(days) =
(days)/365(days) =
(years)/70(years)=
(years)/70(years) ••
(yrs)/6(yrs) =
(years)
(kg/mg)

7.29E-01
7.29E-01
8.57E-02
3.43E-01
1 .OOE-f 00

22-Dec-OO

soil.xIsVassum
December 29, 2000

Revision 0



SAUQET AREA 1 - EE/CA AND RI/FS
RME
POTENTIAL CARCINOGENIC RISK
INCIDENTAL INGESTION AND DERMAL CONTACT
SURFACE SOIL
RESIDENTIAL RECEPTOR CHILD AND ADULT

ENSR International
Page 2 of 5

Unit Oral - Soil Dermal • Soil Oral Lifetime Lifetime
Concentration Absorption Absorption Cancer ADDIng ADDing Average ADDder ADDder Average Excess Lifetime Excess Lifetime Total

in Soil Adjustment Adjustment Slope Factor Young Child RME Adult Daily Dose-Ing. Young Child RME Adult Dally Dose-Der. Cancer Risk • Cancer Risk - Excess Lifetime
Constituent (mg/kg soil) Factor Factor (mg/kg-day)'' (mp/kg-day) (mg/kg-day) (mg/kg-day) (mp/hg-day) (mp/kg-day) (mp/kg-day) Ingestlon Dermal Contact Cancer Risk

Arsenic
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Dibenzo(a,h)anthracene
Dieldrin
lndeno(1 ,2,3-cd)pyrene

1 .OOE+00
1. OOE+00
1 .OOE+00
1 .OOE+00
1. OOE+00
1. OOE+00
1. OOE+00

0.3
0.29

0.29

0.29

0.29
1

0.29

0.001
0.02

0.02
0.02

0.02

0.01
0.02

1 .50E+00
7.30E-01
7.30E+00
7.30E-01
7.30E+00
1.60E+01
7.30E-01

2.50E-07
2.42E-07
2.42E-07
2.42E-07
2.42E-07
8.33E-07
2.42E-07

1.07E-07
1 .04E-07
1 .04E-07
1 .04E-07
1.04E-07
3.57E-07
1.04E-07

3.57E-07
3.45E-07
3.45E-07
3.45E-07
3.45E-07
1.19E-06
3.45E-07

5.14E-10
1.03E-08
1.03E-08
1.03E-08
1.03E-08
5.14E-09
1.03E-08

2.45E-09
4.91E-08
4.91 E-08

4.91E-08
4.91 E-08

2.4SE-08
4.91 E-08

2.97E-09
5.94E-08
5.94E-08
5.94E-08
5.94E-08
297E-08
5.94E-OB

5.35E-07
2.52E-07
2.52E-06
2.52E-07
2.52E-06
1 .90E-05
2.52E-07

4.45E-09
4.33E-08
4.33E-07
4.33E-08
4.33E-07
4.75E-07
4.33E-08

5.40E-07
. 2.9SE-07

2.95E08
2.95E-07
2.95E-06
1.95E-05
2.95E-07

22-Dec-OO

UJ

December 29, 2000
soil.xl8\c ' . Revision 0



TABLE
POTENTIAL CARCINOGENIC RISK • RME
INCIDENTAL INQESTION AND DERMAL CONTACT
SURFACE SOIL
RESIDENTIAL RECEPTORS • RME
SAUQET AREA 1 • EE/CA AND RI/FS

ENSR International
Page 3 of 5

Constituent
Arsenic
Benzo(a)anlhracene
Benzo(a)pyiene
Benzo(b)fluoranthene
Dibenzo(a,h)anlhracene
Otordfln
Indenofl ,2,3-odlpyrene

Reference
Rlik (p«r ing/kg)

5.40E-07
2.95E-07
295E-06
295E-07
2.9SE-06
195E-05
2.95E-07

Total:

Fill Area N
EPC (mg/kg)

3.30E-01

1.10E-01

Rlik
NC
NC

9.74E-07
NC

3.25E-07
NC
NC

1.30E-(W

Transact 3
EPC (mg/kg)

2.60E-01
4.00E-01
1.00E-01

Rlik
NC
NC

7.68E-07
1.18E-07
2.95E-07

NC
NC

1.1SE-06

Transect 4
EPC ling/kg)

4.30E+00
350E+00
281E+00
2.30E-01

9.6SE-01

Rllk
NC

1.27E-06
1 .03E-05
8.30E07
6.79E-07

NC
2.82E-07
1.34E-05

Transect 5
EPC (mg/kg)

3.40E-01

1.90E-01
1.00E-01

Risk
NC
NC

1 .OOE-06
NC

5.61E-07
1.95E-06

NC
3.52E-M

Transect e
EPC (mg/kg)

4.20E+00
3.60E+00
4.40E+00
3.30E-01

590E-01

Rllk
NC

1.24E-08
1.06E-05
1.30E-06
9.74E-07

NC
1.74E-07
1.43E-OS

Transect 7
EPC (mg/kg)

1 50E+01
1.90E+00
2.10E+00
220E+00
200E-01

6.30E-01

Risk
8.09E-OB
5.61 E-07
6.20E-06
8.49E-07
5.90E-07

NC
1.86E-07
1.93E-05

Notes:
•• Not a constituent ol potential concern In this area/medium.
EPC - Exposure Point Concentration.
NC • Not Calculated.

13

(JJ

8oll.xls\c scale
December 29,2000

Revision 0
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SAUGET AREA 1 - EE/CA AND RI/FS
RME
NONCARCINOGENIC HAZARD INDEX
INCIDENTIAL INGESTION AND DERMAL CONTACT
SURFACE SOIL
RESIDENTIAL RECEPTORS - RME CHILD

ENSR International
Page 4 of 5

Constituent

Arsenic
Benzo(a)anlhracene
Benzo(a)pyrene
Benzo(b)lluoranlhene
Dibenzo(a,h)anlhracene
Dieldrin
Indenof t ,2,3-cd)pyrene

Unit Oral - Soil Dermal • Soil Oral Chronic Chronic
Concentration Absorption Absorption Relerence ADDIng Average ADDder Average

in Soil Adjustment Adjustment Dose Young Child Dally Dose-Ing. Young Child Dally Dose-Der.
(mg/kg-sol!) Factor Factor (mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day)

1. OOE+00
1. OOE+00
1. OOE+00
1 .OOE+00
1 .OOE+00
1. OOE+00
1. OOE+00

0.3
NA
NA
NA
NA

1
NA

0.001
NA
NA
NA
NA

0.01

NA

3.00E-04
NA
NA
NA
NA

5.00E-05
NA

2.92E-06
NA
NA
NA
NA

9.72E-06
NA

2.92E-06
NA
NA
NA
NA

9.72E-06
NA

6.00E-09
NA
NA
NA
NA

6.00E-08
NA

6.00E-09
NA
NA
NA
NA

6.00E-OB
NA

Hazard Hazard
Index • Index -

Ingestion Dermal Contact

9.72E-03
NA
NA
NA
NA

1.94E-01
NA

2.00E-05
NA
NA
NA
NA

1.20E-03
NA

Total
Hazard

Index

9.74E-03
NC
NC
NC
NC

1.96E-01
NC

soll.xIsVr •cer Dei 29. 2000
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TABLE
POTENTIAL HAZARD INDEX - RME
INCIDENTAL INGESTION AND DERMAL CONTACT
SURFACE SOIL
RESIDENTIAL RECEPTORS - RME
SAUGET AREA 1 - EE/CA AND RI/FS

ENSR International
Page 5 ol 5

Const ftu«nt

Arsenic
Benzo(a)anltuacene
Benzo(a)pyrene
Benzo(b)lluoranthene
Dibenzo(a,h)anthracene
DleMrln
fndenofl ,2£odjpyran«

Reference
HO (ptr mo/kg)

9.74E-03
NC
NC
NC
NC

1.96E-01
NC

Total HI:

Fill Area N
BPC (mg/kflj

3.30E-OI

1.10E-01

HO

NC
NC
NC
NC
NC
NC
NC
NC

Transect 3
CPC (mg/kg)

2.60E-01
4.00E-01
1.00E-01

HO

NC
NC
NC
NC
NC
NC
NC
NC

Transect 4
EPC (mg/kg)

4.30E+00
350E+00
281E»00
2.30E-01

9.55E-01

HO

NC
NC
NC
NC
NC
NC
NC

NC

Transect s
EPC (mg/kg)

3.40E-01

1.90E-OI
1.00E-01

HO

NC
NC
NC
NC
NC

1.96E-02
NC

1.96E-02

Transect 6
EPC (mg/kg)

4 20E+00
3.60E+00
4.40EtOO
3.30E-OI

5.90E-01

HO

NC
NC
NC
NC
NC
NC
NC

NC

Transact 7
EPC (mg/kg)

1 50E+01
t.90E*00
2.10E+00
2.20E+00
200E-01

6.30E-OI

HO

1.46E-01
NC
NC
NC
NC
NC
NC

1.48E-01
Notes:
•• Not a constituent of potential concern In this area/medium.
EPC • Exposure Point Concentration.
HI • Hazard Index.
HO • Hazard Quotient.
NC • Not Calculated.

soil xls\nc scale
December 29,2000

Revision 0



SAUGET AREA 1 - EE/CA AND RI/FS
RME

ENSR International
Page 1 of 4

Receptors Evaluated:

Receptor 1:
Receptor 3:

RME Young Child
RME Adult

Ul

ASSUMPTIONS FOR RESIDENTIAL RECEPTORS - RME
INHALATION OF OUTDOOR AIR PARTICIPATES j

Assumed
Value

Inhalation Rate
Inhalation Rate
Body Weight
Body Weight
Exposure Time
Exposure Time
Exposure Frequency
Exposure Frequency
Exposure Duration (cancer)
Exposure Duration (cancer)
Exposure Duration (noncancer)
Lifetime

RME Young Child
RME Adult

RME Young Child
RME Adult

RME Young Child
RME Adult

RME Young Child
RME Adult

RME Young Child
RME Adult

RME Young Child

1.2
1.6
15
70
6
2

266
266
6
24
6
70

Units
Calculated j

Value j

(mj air/hour)
(mj air/hour)
(kg)
(kg)
(hrs/day) =
(hrs/day) =
(days)/365 (days) =
(days)/365 (days) -•
(yrs)/70(yrs) =
(yrs)/70(yrs) =
(yrs)/6(yrs) =
(years)

6.00E+00
2.00E+00
7.29E-01
7.29E-01
8.57E-02
3.43E-01
1 .OOE+00

outdoo IsVassum
December 29, 2000

••vision 0



SAUGET AREA 1 - EE/CA AND RI/FS
CARCINOGENIC ASSESSMENT
INHALATION OF
OUTDOOR AIR PARTICIPATES
RESIDENTIAL RECEPTORS - RME

ENSR International
Page 2 of 4

Constituent

Unit Inhalation
Concentration Absorption

In Air Adjustment
(mg/m" air) Factor

Inhalation Lifetime
Cancer ADDInh ADDinh Average Excess Lifetime

Slope Factor RME Young Child RME Adult Dally Dose • Inh. Cancer Risk -
(mg/kg-day)'' (mg/kg-day) (mg/kg-day) (mq/kg-day) Inhalation

Arsenic
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)lluoranthene
Dibenzo(a,h)anthracene
Dieldrln
lndeno(1 ,2,3-cd)pyrene

1 .OOE+00
1. OOE+00
1 .OOE+00
1 .OOE+00
1 .OOE+00
1 .OOE+00
1. OOE+00

1 1 .50E+01
1 3.10E-01
1 3.10E+00
1 3.10E-01
1 3.10E+00
1 1.61E+01
1 3.10E-01

3.00E-02
3.00E-02
3.00E-02
3.00E-02
3.00E-02
3.00E-02
3.00E-02

1.14E-02
1.14E-02
1.14E-02
1.14E-02
1.14E-02
1.14E-02
1.14E-02

4.14E-02
4.14E-02
4.14E-02
4.14E-02
4.14E-02
4.14E-02
4.14E-02

6.21 E-01
1.28E-02
1.28E-01
1.28E-02
1 .28E-01
6.67E-01
1.28E-02

"O
I

CO

outdoor alr.xls\cancer
December 29, 2000

Revision 0



TABLE
POTENTIAL CARCINOGENIC RISK
CARCINOGENIC ASSESSMENT
INHALATION OF
OUTDOOR AIR PARTICIPATES
RESIDENTIAL RECEPTORS • RME

ENSR International
Page 3 of 4

Constituent
Arsenic
Benzo(a)anttiracene
Benzo(a)pyrene
Benzo(b)fluoranlhene
Olbenzo(a.h)anttiracane
Dleldrln
lndeno(1 .2,3-cdjpyrene

Reference
Rltk (pec mg/m3)

821E-01
1.28E-02
1.28E-01
1 .28E-02
1.28E-OI
6.67E-01
1.2BE-02

Told:

Fill Area N
EPC (mg/m3)

4.18E-10

1 39E-IO

••

Rllk
NC
NC

5.36E-11
NC

1.79E-11
NC
NC

7.15E-11

Transect 3
EPC (maim))

-
220E-10
3. 386-10
8.45E-11

--
--

Rlfk
NC
NC

2.82E-11
4.34E-12
1 08E-11

NC
NC

4.34E-11

Tr»n»«ct 4
EPC (mg/m3)

-
3.83E-09
2.98E-09
2.37E-09
1 94E-10

8.07E-IO

Rllk
NC

4.68E-M
3.80E-10
3.05E-1 1
2.49E-U

NC
1.04E-I1
4.92E-10

Triniect 5
EP& (mg/m3)

2.87E-10
--

1.81E-10
8.45E-1 1

Risk
NC
NC

3.69E-11
NC

2O6E-11
5.83E-1 1

NC
1.14E-10

Transect 6
EPC (mg/m3)

..
3.55E-09
3.04E-09
3.72E-09
2.79E-10

-•
4.99E-IO

Rltk

NC
4.66E-11
3.90E-10
4.77E-11
358E-11

NC
8.40E-12
5.26E-10

Trwioct 7
EPC (mg/m3)

1.27E-08
161E-09
1.77E-09
1.86E-09
1.89E-10

5.32E-IO

Rlfk
7.88E-09
2.06E-11
228E-10
2.39E-11
2.17E-11

NC
683E-12
8.16E-09

Notes:
•- Not a constituent of potential concern In this area/medium.
EPC - Exposure Point Concentration.
NC- Not Calculated.

U)
UD

outdoor a> • scale
December 29.2000

Revision 0



SAUQET AREA 1 - EE/CA AND RI/FS
NONCARCINOGENIC ASSESSMENT
INHALATION OF
OUTDOOR AIR PARTICULATES
RESIDENTIAL RECEPTORS - RME

ENSR International
Page 4 of 4

Unit Inhalation Inhalation Chronic
Concentration Absorption Reference ADDInh Average Hazard

In Air Adjustment Dose RME Young Child Dally Dose-lnh Index -
Constituent (mg/nV air) Factor (mg/kg-day) (mg/kg-day) (mg/kg-day) Inhalation

Arsenic
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)lluoranthene
Dibenzo(a,h)anthracene
Dleldrln
lndeno(1 ,2,3-cd)pyrene

1.00E+00
1 .OOE+00
1 .OOE+00
1 .OOE+00
1.00E+00
1. OOE+00
1. OOE+00

NA
NA
NA
NA
NA
NA
NA

NA
NA
NA
NA
NA
NA
NA

NA
NA
NA
NA
NA
NA
NA

NA
NA
NA
NA
NA
NA
NA

NC
NC
NC
NC
NC
NC
NC

I

o

outdoor air.xls\noncancer
December 29, 2000

Revision 0



ENSR International
Page 1 of 5

Assumed
Value Units

Calculated
Value

15 g/day
15 (kg)

365 (days)/ 365 (days) = 1 .OOE+00
6 (yrs)/ 70(yrs) = 8.57E-02
6 (yrs)/ 6(yrs) = 1.OOE+00

454 g/day
70 (kg)

365 (days)/ 365 (days):
24 (yrs)/70(yrs) =

1 .OOE400
3.43E-01

70 (years)
0.001 (kg/g)

December 29,2000
Revision 0

SAUGET AREA 1 - EE/CA AND RI/FS
RME

Receptor Evaluated:

RME Young Child
RME Adult

Assumptions (or Carcinogenic Assessment
Risk by Ingestlon of Locally Grown Produce

Crop Consumption Rate (Young Child)
Body Weight (Young Child)
Exposure Frequency (Young Child)
Exposure Duration (Young Child) (cancer)
Exposure Duration (Young Child) (noncancer)
Crop Consumption Rate (Adult)
Body Weight (Adult)
Exposure Frequency (Adult)
Exposure Duration (Adult) (cancer)

^
^

Lifetime
Unit Conversion Factor

produce.xls\assum

I



ENSR International

SAUGET AREA 1 - EE/CA AND RI/FS Page 2 °'5

RME
Carcinogenic Assessment
Risk by Ingestion of Locally Grown Produce
Residential Adult and Child

Unit Oral Oral Lifeteme Average
Produce Absorption Cancer ADD ADD Daily Dose - Ing.

Concentration Adjustment Slope Factor Young Child RME Adult of all Crop Types Excess Lifetime
Constituent (mg/kg produce) Factor (mg/kg-day)'1 (mg/kg-day) (mg/kg-day) (mg/kg-day) Cancer Risk

Arsenic 1.00E+00 1 1.50E+00 8.57E-05 2.22E-03 2.31 E-03 3.46E-03

-o
I

December 29, 2000
produce.xIsWEGC Revision 0



TABLE
POTENTIAL CARCINOGENIC RISK - RME
INGESTION OF PRODUCE
RESIDENTIAL ADULT AND CHILD
SAUGET AREA 1 - EE/CA AND RI/FS

ENSR International
Page 3 of 5

Constituent

Arsenic

Reference Risk
All Produce
(per mg/kg)

Total

Transect 7
Above Ground (a)

EPC (mg/kgjm
I2E1 .42E-02

Risk

3.40E-05

3.40E-05

Below Ground
EPC (mg/kg)

Notes:
- Not a constituent ol potential concern in this area/medium.
EPC - Exposure Point Concentration (mg/kg produce).
NC - Not Calculated.
(a) - 69% ol total vegetable ingestion is ol above ground vegetables. Therefore, risk is the total produce concentration (mg/kg) x reference risk x 69%.
(b) - 31% of total vegetable ingestion is of below ground vegetables. Therefore, risk is the total produce concentration (mg/kg) x reference risk x 31%.

I

2

produce.xls\c scale
December 29, 2000

Revision 0



SAUGET AREA 1 - EE/CA AND RI/FS
RME
Noncarcinogenic Assessment
Risk by Ingestion of Locally Grown Produce
Residential Child

ENSR International
Page 4 of 5

Constituent

Unit Oral Oral
Produce Absorption Reference

Concentration Adjustment Dose
(mg/kg produce) Factor (mg/kg-day)

Chronic Average
Daily Dose - Ing.
of all Crop Types Hazard

(mg/kg-day) Index

Arsenic 1 .OOE+00 1 3.00E-04 1.00E-03 3.33E+00

produce.xls\vegnc
December 29, 2000

Revision 0



TABLE
POTENTIAL HAZARD INDEX - RME
INGESTION OF PRODUCE
RESIDENTIAL CHILD
SAUGET AREA 1 - EE/CA AND RI/FS

ENSR International
Page 5 of 5

Constituent
Arsenic

Reference
HQ (All produce)

I
I Above Ground (a)

(per mg/kg) || EPC (mg/kg)
3.33E+00

Total HI:
1.42E-02

HQ

3.27E-02
3.27E-02

Transect 7
Below Ground (b)

EPC (mg/kg)
1.80E-02

HQ
1.86E-02
1.86E-02

Total
5.13E-02
S.13E-02

Notes:
-- Not a constituent of potential concern in this area/medium.
EPC - Exposure Point Concentration (mg/kg produce).
HI - Hazard Index.
HQ - Hazard Quotient.
NC - Not Calculated,
(a) - 69% of total vegetable ingestion is of above ground vegetables. Therefore, risk is the total produce concentration (mg/kg) x reference risk x 69%.
(b) • 31% of total vegetable ingestion is of below ground vegetables. Therefore, risk is the total produce concentration (mg/kg) x reference risk x 31%.

"O
I

produce.xls\nc scale
December 29, 2000

Revision 0



SAUQET AREA 1 - EE/CA AND RI/FS
NILE

ENSR International
Page 1 of 5

Receptors Evaluated

Receptor 1:
Receptor 3:

MLE Young Child
MLE Adult

ASSUMPTIONS FOR RESIDENTIAL RECEPTORS - MLE
INCIDENTAL INQESTION AND DERMAL CONTACT SURFACE SOIL

I

<Tt

Assumed
Value Units

Calculated
Value

Soil Ingestlon Rate
Soil Ingestlon Rate
Soil on Skin
Soil on Skin
Skin Exposed
Skin Exposed
Body Weight
Body Weight
Exposure Frequency
Exposure Frequency
Exposure Duration (cancer)
Exposure Duration (cancer)
Exposure Duration (noncancer)
Lifetime
Unit Conversion Factor

MLE Young Child
MLE Adult
MLE Young Child
MLE Adult
MLE Young Child
MLE Adult
MLE Young Child
MLE Adult
MLE Young Child
MLE Adult
MLE Young Child
MLE Adult
MLE Young Child

100
50

0.06
0.12
2058
5729

15
70

178
178

2
7
2

70
1.00E-06

(mg soil/day)
(mg soil/day)
(mg/cm*)
(mg/cm*)
(cm')
(cm')

(kg)
(kfl)
(days)/365(days) = 4.88E-01
(days)/365(days) = 4.88E-01
(years)/70(yeara) = 2.86E-02
(years)/70(yeara) = 1 .OOE-01
(yrs)/2(yra) = 1.00E+00
(years)

22-Dec-OO

MLEsoil.xls\assum
December 29, 2000

Revision 0



UGET AREA 1 - EE/CA AND RI/FS
.E
TENTIAL CARCINOGENIC RISK
IIDENTIAL INGESTION AND DERMAL CONTACT
RFACE SOIL
SIDENTIAL RECEPTOR CHILD AND ADULT

ENSR Inlernallonal
Page 2 ol 5

Unit Oral - Soil Dermal • Soil Oral Llletlme Lifetime
Concentration Absorption Absorption Cancer ADDIng ADDIng Average ADDder ADDder Average Excess Llletlme Excess Lifetime Total

In Soil Adjustment Adjustment Slope Factor Young Child MLE Adult Dally Dose-Ing. Young Child MLE Adult Dally Dose-Der. Cancer Risk - Cancer Risk - Excess Lifetime
nsliluenl (mo/kg soil) Factor Factor (mg/kQ-day)" (mg/kg-day) (mg/kg-day) (mp/kg-day) (mg/kg-day) (mg/kg-tiay) (mg/kg-day) Ingesllon Oermal Contact Cancer Risk

,enic
izo(a)anlhracene
izo(a)pyrene
izo(b)fluoranlhene
ienzo(a,h)anthracene
ildrin
eno(1,2,3-cd)pyrene

1.00E+00
1.00E+00
1.00E+00
1.00E+00
1.00E+00
1.00E+00
1.00E+00

0.3
0.29

0.29

0.29

0.29

1
0.29

0.001
0.02

0.02

0.02

0.02

0.01

0.02

1 .50E+00
7.30E-01
7.30E+00
7.30E-01
7.30E+00
1.60E+01
7.30E-01

2.79E-08
2.69E-08
2.69E-08
2.69E-OB
2.69E-08
9.29E-08
2.69E-08

1.05E-08
1.01E-08
1.01E-08
1.01E-08
1.01E-08
3.48E-08
1.0 IE-OS

3.83E-08
3.70E-08
3.70E-08
3.70E-08
3.70E-08
1.28E-07
3.70E-08

1.15E-10
2.29E-09
2.29E-09
2.29E-09
2.29E-09
1.16E-09
2.29E-09

4.79E-10
9.58E-09
9.S8E-09
9.58E-09
9.5BE-09
4.79E-09
9.S8E-09

S.94E-10
1.19E-08
1.19E-OB
1.19E-08
1.19E-08
S.94E-09
1.19E-08

5.75E-08
2.70E-08
2.70E-07
2.70E-08
2.70E-07
2.04E-06
2.70E-08

8.90E-10
8.67E-09
8.67E-08
8.67E-09
8.67E-08
9.50E-OB
8.67E-09

5.84E-08
3.57E-OB
3.57E-07
3.57E-08
3.57E-07
2.14E-06
3.57E-08

22-Dec-OO

I

vj

December 29, 2000
MLEsoil.xi'-'^ncer Revision 0



TABLE
POTENTIAL CARCINOGENIC RISK - MLE
INCIDENTAL INGESTION AND DERMAL CONTACT
SURFACE SOIL
RESIDENTIAL RECEPTORS • MLE
SAUGET AREA 1 - EE/CA AND RI/FS

ENSR International
Page 3 of S

Constituent

Arsenic
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Dlbenzo(a.h)anthracene
Dleldrin
lndeno(1,2,3-od)pyrene

Reference
iMparmg/l

5.B4E-08
3.57E-08
3.57E-07
3.57E-08
357E-07
2.14E-06
3.B7E-08

Fill Area N Transects Tr»n*ect4

1.87E-01

729E-02

NC
NC

668E-08
NC

259E-06
NC
NC

1.37E-01
1.60E-01
7.00E-02

NC
4.89E-OB
5.71E-09
2.50E-08

NC
NC

7.00E-01
5.90E-01
600E-01
1.30E-01

360E-01

NC
2.50E-08
2.11E-07
2.14E-08
4.64E-08

NC
1.29E-08

Transect 5
iEPCJniB*g^

1.38E-OI

9.86E-02
158E-02

Risk

NC
NC

4.93E-08
NC

3.52E-08
3.38E-08

NC

Transect 6
EPC (mfl/kg)

B.06E-01
6.04E-01
6.34E-OI
1.18E-01

2.20E-01

Rlak

NC
2.16E-08
1.80E-07
226E-08
4.21E-08

NC
786E-09

Trantect 7
EPC(mq/kfl)

999E+00
3.42E-01
3.74E-01
4.06E-01
1.03E-01

2.40E-01

Rlak

5.83E-07
122E-08
1.34E-07
1.45E-08
368E-08

NC
8.57E-09

Total: 9.27E-08 7.96E-M 3.16E-07 1.1SE-07 2.74E-07 7.89E-07

Notes:
Not a constituent ol potential concern In this area/medium.

EPC - Exposure Point Concentration.
NC • Not Calculated.

TJ

00

MLEsoll xls\c scale
December 29,2000

Revision 0



SAUGET AREA 1 - EE/CA AND RI/FS
MLE
NONCARCINOGENIC HAZARD INDEX
INCIDENTAL INGESTION AND DERMAL CONTACT
SURFACE SOIL
RESIDENTIAL RECEPTORS - MLE CHILD

ENSR International
Page 4 of 5

Unit Oral - Soil Dermal - Soil Oral Chronic Chronic
Concentration Absorption Absorption Reference ADDIng Average ADDder Average

In Soil Adjustment Adjustment Dose Young Child Daily Dose-Ing. Young Child Dally Dose-Der.
Constituent (mg/kg-soll) Factor Factor (mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day)

Arsenic
Benzo(a)anlhracene
Benzo(a)pyrene
Benzo(b)fluoranlhene
Dlbenzo(a,h)anthracene
Dieldrin
lndeno(1 ,2,3-cd)pyrene

.OOE+00

.OOE+00

.OOE+00

.OOE+00

.OOE+00

.OOE+00

.OOE+00

0.3
NA
NA
NA
NA

1
NA

0.001
NA
NA
NA
NA

0.01
NA

3.00E-04
NA
NA
NA
NA

5.00E-05
NA

9.75E-07
NA
NA
NA
NA

3.25E-06
NA

975E-07
NA
NA
NA
NA

3.25E-06
NA

4.01E-09
NA
NA
NA
NA

4.01 E-08
NA

4.01 E-09
NA
NA
NA
NA

4.01 E-08
NA

Hazard Hazard
Index - Index -

Ingestlon Dermal Contact

3.25E-03
NA
NA
NA
NA

6.50E-02
NA

1.34E-05
NA
NA
NA
NA

8.03E-04
NA

Total
Hazard

Index

3.28E-03
NC
NC
NC
NC

6.58E-02
NC

TJ

VO

MLEsoll.xL'1—incancer Decemb?' ''O, 2000



TABLE
POTENTIAL HAZARD INDEX • MLE
INCIDENTAL INGESTION AND DERMAL CONTACT
SURFACE SOIL
RESIDENTIAL RECEPTORS - MLE
SAUGET AREA 1 - EE/CA AND RI/FS

ENSR International
Page 6 of S

Constituent
Arsenic
Benzo(a)anthracene
3enzo(a)pyrene
6enzo(b)fluoranthene
Dlbenzo(a.h)anthracane
DleWrin
lndeno(1 ,2.3_cd)pyrene

Reference
HO (per mg/kg)

3.26E-03
NC
NC
NC
NC

6.58E-02
NC

Total HI:

Fill Area N
EPC (mg/kg)

1 87E-01

7.25E-02

HQ
NC
NC
NC
NC
NC
NC
NC
NC

Transect 3
EK (mg/kg)

1.37E-01
1.60E-01
7.00E-02

HQ
NC
NC
NC
NC
NC
NC
NC
NC

Transact 4
EPC (ma/kgi

7.00E-01
8.90E-01
6.00E-01
1.30E-01

3.60E-01

HQ
NC
NC
NC
NC
NC
NC
NC
NC

Transect 5
EPC (mg/kg)

1.3BE-01

9.8BE-02
158E-02

HO
NC
NC
NC
NC
NC

104E-03
NC

1.04E-03

Transect S
EPC (mg/kg)

B.08E-01
5.04E-01
834E-01
1.18E-01

220E-01

HQ

NC
NC
NC
NC
NC
NC
NC
NC

Transect 7
EP6 {mg/kg)

9.99E+00
3.42E-OI
3.74E-01
4.06E-01
1.03E-Ot

2.40E-01

HQ
3.26E-02

NC
NC
NC
NC
NC
NC

3.26E-02
Notes:
•• Not a constituent of potential concern In this area/medium.
EPC • Exposure Point Concentration.
HI - Hazard Index.
HO • Hazard Quotient.
NC • Not Calculated.

-o
I

MLEsoll xls\nc scale
December 29,2000

Revision 0



SAUQET AREA 1 - EE/CA AND RI/FS
MLE

ENSR International
Page 1 of 4

Receptors Evaluated:

Receptor 1:
Receptor 3:

MLE Young Child
MLE Adult

| ASSUMPTIONS FOR RESIDENTIAL RECEPTORS - MLE
j INHALATION OF OUTDOOR AIR PARTICULATES j

I
I/I

j Assumed
i Value Units

Calculated
Value

Inhalation Rate
Inhalation Rate
Body Weight
Body Weight
Exposure Time
Exposure Time
Exposure Frequency
Exposure Frequency
Exposure Duration (cancer)
Exposure Duration (cancer)
Exposure Duration (noncancer)
Lifetime

MLE Young Child
MLE Adult

MLE Young Child
MLE Adult

MLE Young Child
MLE Adult

MLE Young Child
MLE Adult

MLE Young Child
MLE Adult

MLE Young Child

0.32
0.55
15
70
6
2

178
178
2
7
2

70

(m* air/hour)
(nr* air/hour)
(kg)
(kg)
(hrs/day) =
(hrs/day) =
(days)/365 (days):
(days)/365 (days) =
(yrs)/70(yrs) =
(yrs)/70(yrs) =
(yrs)/2(yrs) =
(years)

6.00E+00
2.00E+00
4.88E-01
4.88E-01
2.86E-02
1.00E-01
1 .OOE+00

MLEoutdf"<r alr.xls\assum

V

December 29,2000
-•vision 0



c
ENSR International

SAUGET AREA 1 - EE/CA AND RI/FS Pafle 2 °'4

CARCINOGENIC ASSESSMENT
INHALATION OF
OUTDOOR AIR PARTICIPATES
RESIDENTIAL RECEPTORS - MLE

Unit inhalation Inhalation Lifetime
Concentration Absorption Cancer ADDInh ADDInh Average Excess Lifetime

In Air Adjustment Slope Factor MLE Young Child MLE Adult Dally Dose - Inh. Cancer Risk -
Constituent (mg/nValr) Factor (mg/kg-day)" (mg/Kg-day) (mg/kg-day) (mg/Kg-day) Inhalation

Arsenic
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Dlbenzo(a,h)anthracene
Dieldrin
lndeno(1 ,2,3-cd)pyrene

.OOE+00

.OOE+00

.OOE+00

.OOE+00

.OOE+00

.OOE+00

.OOE+00

1 1 .50E+01
1 3.10E-01
1 3.10E+00
1 3.10E-01
1 3.10E+00
1 1.61E+01
1 3.10E-01

1.79E-03
1.79E-03
1.79E-03
1.79E-03
1.79E-03
1.79E-03
1.79E-03

7.66E-04
7.66E-04
7.66E-04
7.66E-04
7.66E-04
7.66E-04
7.66E-04

2.55E-03
2.55E-03
2.55E-03
2.55E-03
2.55E-03
2.55E-03
2.55E-03

3.83E-02
7.92E-04
7.92E-03
7.92E-04
7.92E-03
4.11E-02
7.92E-04

Ul
NJ

December 29, 2000
MLEoutdoor air.xls\cancer Revision 0



TABLE
POTENTIAL CARCINOGENIC RISK
CARCINOGENIC ASSESSMENT
INHALATION OF
OUTDOOR AIR PARTICIPATES
RESIDENTIAL RECEPTORS - MLE

ENSR International
Page 3 o(4

Constituent
Arsenic
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthane
Dlbenzo(a.h)anthracene
Dleldrin
lndeno(1 ,2,3-odlpyrene

Reference
Rltk (per mg/m3)

3.83E-02
7.92E-04
7.92E-03
7.92E-04
792E-03
4.11E-02
7.02E-04

Total:

Fill Are* N
EPC (mn/mS)

2.37E-10

918E-11

Risk
NC
NC

1.88E-12
NC

7.27E-13
NC
NC

2.ME-12

Transect 3
EPC (mg/m3)

1.16E-10
1.3SE-10
5.91E-11

Rllk
NC
NC

9.17E-13
1.07E-13
4.68E-13

NC
NC

1.49E-12

Transect 4
EPC (mg/m3)

5.91E-10
4.99E-10
5.07E-10
1.10E-10

3.04E-10

Rltk
NC

4.68E-13
3.9SE-12
4.01E-13
8.70E-13

NC
2.41 E-13
S.93E-12

Transect 5
EPC (mg/m3)

1.17E-10

8.33E-11
1.34E-11

Rltk
NC
NC

923E-13
NC

6.60E-13
5.49E-13

NC
2.13E-12

Transect 6
EPC (mfl/mJ)

6.12E-10
4.26E-10
S36E-10
9.97E-11

1.86E-10

Rltk
NC

4.056-13
3.37E-12
4.24E-13
7.90E-13

NC
1.47E-13
5.14E-12

Transect 7
EPC (mg/m3)

8.44E-09
289E-10
316E-10
3.43E-10
8.70E-11

2.03E-10

Rltk
323E-10
2.29E-13
250E-12
272E-13
6.89E-13

NC
1.61 E-13
3.27E-10

Notes:
-- Not a constituent of potential concern In this area/medium.
EPC • Exposure Point Concentration.
NC - Not Calculated.
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SAUQET AREA 1 - EE/CA AND RI/FS
NONCARCINOGENIC ASSESSMENT
INHALATION OF
OUTDOOR AIR PARTICULATES
RESIDENTIAL RECEPTORS - MLE

ENSR International
Page 4 of 4

Constituent

Unit Inhalation
Concentration Absorption

In Air Adjustment
(mg/m- air) Factor

Inhalation Chronic
Reference ADDInh Average Hazard

Dose MLE Young Child Dally Dose-Inn Index •
(mg/kg-day) (mg/Kg-day) (mg/kg-day) Inhalation

Arsenic
Benzo(a)anlhracene
Benzo(a)pyrene
Benzo(b)(luoranthene
Dibenzo(a,h)anthracene
Dieldrln
lndeno(1 ,2,3-cd)pyrene

.OOE+00

.OOE+00

.OOE+00

.OOE+00

.OOE+00
1 .OOE+00
1 .OOE+00

NA
NA
NA
NA
NA
NA
NA

NA
NA
NA
NA
NA
NA
NA

NA
NA
NA
NA
NA
NA
NA

NA
NA
NA
NA
NA
NA
NA

NC
NC
NC
NC
NC
NC
NC

I
l/l

MLEoutdoor air.xls\noncancer
December 29,2000
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ENSR International
Page 1 of 5

I Assumed
! Value Units

Calculated
Value

4 g/day
15 (kg)

365 (days)/365 (days) = 1.00E+00
2 (yrs)/ 70(yrs) = 2.86E-02
2 (yrs)/ 2(yrs) = 1 .OOE+00

125 g/day
70 (kg)

365 (days)/365 (days) = 1.OOE+00
7 (yrs)/70(yrs) = 1.00E-01

70 (years)
0.001 (kg/g)

December 29, 2000
Revision 0

SAUGET AREA 1 - EE/CA AND RI/FS
NILE

Receptor Evaluated:

MLE Young Child
MLE Adult

ui
1/1

i Assumptions for Carcinogenic Assessment
| Risk by Ingestlon of Locally Grown Produce

Crop Consumption Rate (Young Child)
Body Weight (Young Child)
Exposure Frequency (Young Child)
Exposure Duration (Young Child) (cancer)
Exposure Duration (Young Child) (noncancer)

Crop Consumption Rate (Adult)
Body Weight (Adult)
Exposure Frequency (Adult)
Exposure Duration (Adult) (cancer)
Lifetime
Unit Conversion Factor

MLEproduce.xls\assum

(



ENSR International

SAUGET AREA 1 - EE/CA AND RI/FS Page 2 °f 5

MLE
Carcinogenic Assessment
Risk by Ingestion of Locally Grown Produce
Residential Adult and Child

Unit Oral Oral Lifeteme Average
Produce Absorption Cancer ADD ADD Daily Dose - Ing.

Concentration Adjustment Slope Factor Young Child MLE Adult of all Crop Types Excess Lifetime
Constituent (mg/kg produce) Factor (mg/kg-day)'' (mg/kg-day) (mg/kg-day) (mg/kg-day) Cancer Risk

Arsenic 1 .OOE+00 i 1.50E-fOO 7.62E-06 1.79E-04 1.86E-04 2.79E-04

ui
CTI

December 29, 2000
MLEproduce.xIsWEGC Revision 0
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TABLE
POTENTIAL CARCINOGENIC RISK - MLE
INGESTION OF PRODUCE
RESIDENTIAL ADULT AND CHILD
SAUGET AREA 1 - EE/CA AND RI/FS

ENSR International
Page 3 of 5

Constituent
Arsenic

Reference Risk
All Produce
(per mg/kg)

2.79E-04

Transect 7
Above Ground (a)

EPC i

9.41

Total:||

mg/kg)
JE-03

Risk
1 .83E-06

1.83E-06

Below Ground (b)
EPC (mg/kg)

1.20E-02

Risk

1.04E-06

1.04E-06

Total
2.87E-06

2.87E-06

Notes:
-- Not a constituent of potential concern In this area/medium.
EPC - Exposure Point Concentration (mg/kg produce).
NC - Not Calculated,
(a) - 69% of total vegetable ingestion is of above ground vegetables. Therefore, risk is the total produce concentration (mg/kg) x reference risk x 69%.
(b) - 31% of total vegetable ingestion is of below ground vegetables. Therefore, risk is the total produce concentration (mg/kg) x reference risk x 31%.

MLEproduce.xls\c scale

1

December 29, 2000
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SAUGET AREA 1 - EE/CA AND RI/FS
NILE
Noncarcinogenic Assessment
Risk by Ingestion of Locally Grown Produce
Residential Child

ENSR International
Page 4 of 5

Constituent

Unit Oral Oral
Produce Absorption Reference

Concentration Adjustment Dose
(mg/kg produce) Factor (mg/kg-day)

Chronic Average
Daily Dose - Ing.
of all Crop Types Hazard

(mg/kg-day) Index

Arsenic 1 .OOE+00 1 3.00E-04 2.67E-04 8.89E-01

-o
I
1/1
00

MLEproduce.xIsWegnc
December 29, 2000

Revision 0
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TABLE
POTENTIAL HAZARD INDEX - MLE
INGESTION OF PRODUCE
RESIDENTIAL CHILD
SAUGET AREA 1 - EE/CA AND RI/FS

ENSR International
Page 5 of 5

Constituent
Arsenic

Reference
HQ (All produce)

(per mg/kg)

8.89E-01

Transect 7 |
Above Ground (a)

EPC (mo/kg) | HQ

9.49E-03 | 5.82E-03
Total Hl:|| S.82E-03

Below Ground (b) |
EPC (mg/kg) I HQ | Total

1.20E-02 | 3.30E-03 | 9.12E-03 |

3.30E-03 I 8.12E-03
Notes:
-- Not a constituent of potential concern in this area/medium.
EPC - Exposure Point Concentration (mg/kg produce).
HI - Hazard Index.
HQ - Hazard Quotient.
NC - Not Calculated,
(a) - 69% of total vegetable ingestion Is of above ground vegetables. Therefore, risk is the total produce concentration (mg/kg) x reference risk x 69%.
(b) - 31% of total vegetable ingestion is of below ground vegetables. Therefore, risk is the total produce concentration (mg/kg) x reference risk x 31%.

MLEproduce.xls\nc scale
December 29, 2000

Revision 0



Sauget Area 1

HHRA-EE/CA and RI/FS waujjaMMsm

APPENDIX Q

ASSESSMENT OF POTENTIAL LEAD EXPOSURES
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Sauget Area 1
HHRA-EE/CA and RI/FS

APPENDIX Q
ASSESSMENT OF POTENTIAL LEAD EXPOSURES

Lead was identified as constituent of potential concern (COPC) in a single non-potable use well (DW-
MCDO) within the study area. Therefore, incidental ingestion of groundwater associated with
residential use (such as car washing) or potential construction and/or utility repair was evaluated in the
risk assessment.

For many compounds associated with known or potential noncarcinogenic health effects, it has been
demonstrated that there is a threshold for these effects. It is conventionally assumed for all such
compounds that there is a dose below which no adverse effect occurs or. conversely, above which an
adverse effect may be seen. For compounds with known or suspected carcinogenic effects, the
underlying assumption for all regulatory risk assessment is that there is no threshold for effects. Thus,
every dose, no matter how small, is assumed to pose some finite level of risk.

Because of the uncertainties in the dose-response relationship between exposure to lead and
biological effects, it is unclear whether the noncarcinogenic effects of lead exhibit a threshold
response. Therefore, an FtfD for lead is not available. Although USEPA has classified lead as a B2
(probable human) carcinogen, no cancer slope factor (CSF) has been developed. Therefore, potential
exposures to lead cannot be evaluated using the traditional methods of risk assessment. However, the
USEPA has developed an Integrated Exposure Uptake Biokinetic (IEUBK) model that correlates lead
levels in the environment to blood lead levels in children (USEPA, 1994), and a model for assessing
adult exposures to lead in multiple environmental media (air, soil, and water) in an
industrial/commercial setting is available in the peer reviewed literature (Bowers et ai., 1994).

USEPA IEUBK Model

It is generally believed that increasing blood lead concentrations in children correlate with adverse
neurological effects. The IEUBK model is a computer program that links typical risk assessment
exposure analysis with a biokinetic model of lead uptake and distribution in the body to enable
estimates of blood lead levels that may occur due to overall exposures to lead in the environment. The
IEUBK model predicts blood lead levels in children 0-7 years of age due to exposure to lead from
multiple sources, including air, water, diet, soil, and maternal sources, and considers differing exposure
patterns and physiological changes in the various age groups. Children 0-7 years of age are
considered by US EPA to be sensitive receptors for lead exposure because, compared to older
receptors, young children ingest more soil, absorb more lead from the gastrointestinal tract, and are
more sensitive to the effects of lead in the bloodstream. The health effects of most concern from lead
exposures are impaired mental and physical development in young children. Available evidence
suggests that a threshold dose for these effects lies between 10 to 15 micrograms of lead per deciliter
of blood (ug/dL) (USEPA, 1994).

Q-2 DecemDer 29. 2000
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Sauget Area 1
HHRA-EE/CA and RI/FS

Potential risk associated with incidental exposure of a young child (0-6 years of age) to lead as a result
of non-potable groundwater use was evaluated using USEPA's IEUBK model (version 0.99d) (USEPA,

1994b).

Key assumptions in the IEUBK model are briefly discussed below:

Lead In Air: The model assumes a background concentration of lead in outdoor air of 0.1 ug/m3 lead
(based on the average lead concentration in outdoor air in urban areas in 1990) and in indoor air was
assumed to be 30 percent of that for outdoor air or 0.03 ug/m3. Age-specific air inhalation rates
ranging from 2 to 7 m3/day are used to estimate intake of lead via inhalation, and fractional uptake of
inhaled lead was assumed to be 0.32.

Lead in the Diet: The model assumes an average ingestion of lead in diet that on an age-specific
basis ranges from 0.006 to 0.007 mg lead/day. These values are based on FDA reported dietary lead
intake for U.S. children (6 months to 6 years of age) from 1987 to 1994. Fractional uptake of lead
ingested in the diet was assumed to be 0.50.

Lead in Drinking Water: The model assumes a background concentration of lead in drinking water of 4
ug/L. Age-specific drinking water ingestion rates ranging from 0.20 to 0.59 L/day for U.S. children
ages 6 months to 6 years were used to estimate lead intake and fractional uptake of lead ingested in
water was assumed to be 0.50. In order to evaluate site-specific exposure to lead in non-potable
groundwater, a site-specific water concentration of 129 ug/L and a water ingestion rate of 0.005 L/day
were substituted for all age groups evaluated (0-6 years of age).

Lead in Outdoor Soil and Indoor Dust: Age-specific average outdoor soil plus indoor dust ingestion
rates ranging from 85 to 135 mg/day are used by the model and it is assumed that 45 percent of total
ingestion is from soil and 55 percent is from dust. USEPA recommends that central tendency
(average) rates of soil plus dust ingestion be used in IEUBK model, rather than the upper-bound soil
plus dust ingestion rate of 200 mg/day. The source of lead in indoor dust is assumed to be lead in
outdoor soil, and the concentration of lead in indoor dust is assumed to be 0.7 of that in outdoor soil
based on measured soil-dust relationships at other sites where soil was a major contributor to indoor
dust. The fractional uptake of lead from soil and dust was assumed to be 0.30. Lead was not

j identified as a COPC in soil; however, in order to evaluate potential impacts of cumulative exposure to
j lead in environmental media at the site, a concentration of 72 mg/kg has been assumed for lead in
| both soil and indoor dust for the young child resident. This represents the average soil concentration
| for Transect 1 and is the highest average lead concentration identified in soil from the three transects
! (Transects 1, 2, and 3) nearest the one non-potable groundwater well (DW-MCDO) where lead was
j identified as a COPC.

The IEUBK model calculates a distribution of blood lead concentration in children, both graphically and
in table format. The results are presented in Figure Q-1 and Table Q-1. As can be seen in Figure Q-1,

I Q-3 December 29,2000
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99.95% of young children potentially exposed to lead under the condition summarized above are
predicted to exhibit blood lead concentrations lower than the acceptable blood lead level of 10 ug/dL.
The USEPA regulatory target is at least 95% of young children in a population potentially exposed to
lead having blood lead levels below 10 [ig/tiL. Therefore, under the conditions described above no
adverse health effects are expected for young children potentially exposed to lead groundwater.

Adult Lead Exposure Model of Bowers et al.. 1994

Lead was identified as a COPC in only one non-potable use groundwater well at the site. The
evaluation of potential adverse health effects resulting from exposure to lead must consider other
factors and assumptions in addition to the carcinogenic or noncarcinogenic risks of lead. Due to the
uncertainties in the dose-response relationship between exposure to lead and biological effects, it is
unclear whether the noncarcinogenic effects of lead exhibit a threshold response. Therefore, an RfD
for lead is not available and potential exposure to lead cannot be evaluated using the traditional
methods of risk assessment. The USEPA (1996) has developed a model for evaluating adult worker
exposure to lead in soil at site being evaluated for industrial/commercial use. Given the need to
evaluate incidental construction worker exposure to lead in groundwater, the USEPA model is not
strictly applicable at this site. However, a model for evaluating adult exposure to elevated levels of
lead in multiple environmental media (air, soil, and water) is available from peer reviewed literature
(Bowers et al., 1994). The model of Bowers etal., (1994) is based upon a biokinetic slope factor (BSF)

s— approach conceptually similar to that upon which the USEPA (1996) model is based.

Lead was identified as a COPC in only one non-potable use groundwater well at the site; however, as
a conservative measure potential construction worker exposure to lead in excavation air, soil, and

! groundwater was evaluated in this risk assessment. Potential exposure to lead in soil and
• groundwater via dermal contact was not evaluated in this risk assessment. Direct contact with
': groundwater may occur during soil excavation. However, this potential exposure pathway is not
' expected to contribute significantly to the future construction worker, because of the limited body

surface area in contact with groundwater (i.e., hands and forearms), and the short duration of contact.
In addition, the potential absorbed dermal dose from lead in groundwater is expected to be negligible
due to the low skin permeability constant of lead compounds in water (Kp = 4x10"6 cm/hr). USEPA
(1992) states that compounds with Kps less than 0.1 cm/hr are probably not important to consider for
the dermal exposure pathway.

The adult lead exposure model of Bowers et al. (1994) assumes that there is a baseline blood lead
level in the adult population of the United States.. It is assumed that the baseline blood lead level
reflects typical exposure arises primarily due to lead in the diet. The model also incorporates ingestion
and absorption rates specific to each potential exposure pathway. It is assumed that there is a
relationship between uptake of lead into the body and blood lead levels. A numerical value, called a
biokinetic slope factor, was assigned by Bowers et al. to represent the relationship between uptake of
lead into the body and blood levels.

•—-
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The following equation was used to predict the average expected blood lead level for a hypothetical
construction worker:

PbB (ng/dL) - PbBbaseline

+ BSF (ug/dL per p.g/day)

x [(Uptakeair (ng/day)

+ Uptake^,, (ng/day)

+ Uptake^r (ng/day)]

PbBha«olinc

The baseline blood lead concentration (PbBbaSeiine) represents the best estimate of a reasonable
central tendency value for women of child-bearing age without previous excessive occupational
exposures. The USEPA Technical Review Workgroup (TRW) for Lead (USEPA, 1996) has developed
three potential baseline blood lead levels which are dependent on race. For the purposes of this risk
assessment the highest baseline blood level of 2.2 ng/dL for non-Hispanic black women was selected.
Given that the ethnic and racial demographics of the population in the vicinity of the site are unknown,
this is a conservative assumption.

BSF

The biokinetic slope factor (BSF) relates blood lead levels to lead uptake. The TRW recommended
BSF of 0.4 ng Pb/dL blood per ng Pb absorbed/day (USEPA, 1996) was utilized in this screening level
risk assessment.

Uptake^

The fraction of lead taken into the body from air (Uptakeair) is calculated using the following equation:

Uptakeair (ng/day) = Air lead absorption factor (unitless)

x Inhalation rate (m3/day)

x Concentration of lead in air

x [Exposure Frequency (days)

/ Averaging Time (days)]

Q'5 December 29. 2000
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Air Lead Absorption Factor

The air lead absorption factor for lead 0.32 recommended by Bowers et al.. (1994), was utilized in this
risk assessment.

Inhalation Rate (rrvVday)

An inhalation rate of 20 m3/day was used in this risk assessment. This is equivalent to the inhalation

rate value for heavy activity for an outdoor worker listed in Table 5-23 of the Exposure Factors

Handbook (USEPA, 1997).

Concentration of Lead in Air (ng/m3)

Lead was not identified as a COPC in air; however, in order to evaluate potential impacts of cumulative

exposure to lead in environmental media at the site, an exposure point concentration for lead in
excavation air was derived. The excavation air concentration was estimated by multiplying the soil

concentration of 72 mg/kg by a PM10 dust concentration of 0.06 mg/m3 measured in the vicinity of
construction sites (MADEP 1995) an then multiplying by a unit correction factor of IxlO"6 kg/mg. The

predicted lead excavation dust concentration utilized in this risk assessment is 4.32x1 0"6 mg/m3.

Exposure Frequency

In this risk assessment an exposure frequency of 40 days per year is assumed for the evaluation of

potential construction worker exposure to lead in environmental media.

Averaging Time

In this risk assessment an averaging time of 365 days (i.e., one year) is assumed for the evaluation of

potential construction worker exposure to lead in environmental media.

The fraction of lead taken into the body from soil (Uptakes^) is calculated using the following equation:

UptakeSOii (ug/day) = Soil lead absorption factor (unitless)

x Soil ingestion rate (g/day)

x Concentration of lead in soil (u-g/g)

x [Exposure Frequency (days)

/ Averaging Time (days)]

Q-6 December 29. 2000
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Soil Lead Absorption Factor

The TRW recommended default value of 0.12 (USEPA, 1996) was utilized for the soil lead absorption
factor in this risk assessment.

Soil Ingestion Rate

A soil ingestion rate of 100 mg/day (0.1 g/day; USEPA, 1989) was assumed for the construction
worker. This is consistent with recent TRW lead guidance on selecting construction worker soil

ingestion rates for use in evaluating potential exposure to lead in soil (USEPA, 1 999).

Concentration of Lead in Soil

Lead was not identified as a COPC in soil; however, in order to evaluate potential impacts of

cumulative exposure to lead in environmental media at the site, a concentration of 72 mg/kg has been
assumed for lead in soil. This represents the average soil concentration for Transect 1 and is the
highest average lead concentration identified in soil from the three transects (Transects 1, 2, and 3)
nearest the one non-potable groundwater well (DW-MCDO) where lead was identified as a COPC.

Exposure Frequency

In this risk assessment an exposure frequency of 40 days per year is assumed for the evaluation of

potential construction worker exposure to lead in environmental media.

Averaging Time

Averaging time is specific to each potential exposure scenario. In this risk assessment an averaging
time of 365 days (i.e., one year) is assumed for the evaluation of potential construction worker

exposure to lead in environmental media.

The fraction of lead taken into the body from water (Uptakewater) is calculated using the following
equation:

Uptakewater (ng/day) = Water lead absorption factor (unitless)

x Water ingestion rate (L/day)

x Concentration of lead in water (ug/L)

x [Exposure Frequency (days)

Q'7 December 29. 2000
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\ / Averaging Time (days)]

Water Lead Absorption Factor
i
I The TRW assumption that the absorption factor for soluble lead is 0.2 (USEPA, 1996), was utilized in

this risk assessment.

Water Ingestion Rate (L/day)

In this risk assessment it is assumed that a construction worker may inadvertently ingest 0.005 liters of
groundwater per day. This is equivalent to one-tenth that assumed to occur during a swimming event
(USEPA, 1989).

Concentration of Lead in Waterii
I
| Lead was detected in only one non-potable use groundwater well (DW-MCDO) at the site. A site-
! specific water concentration of 129 ug/L was utilized in this risk assessment for evaluation of the
[ construction worker exposure scenario.
I
i

s^_ Predicted Blood Lead Levels

i As can be seen in Table Q-2, an average expected blood lead level of 2.24 M-g/dL is predicted for a
hypothetical construction worker potentially exposed to lead in excavation, air, soil and groundwater.
This is below acceptable Occupational Safety and Health Administration (OSHA) standards for adult
workers (29 CFR, Part 1910.1025). The OSHA standards for blood lead levels are as follows: 1)
Blood lead levels of workers (male and female) intending to have children should remain below 30
ng/dL.; and 2) OSHA allows 40 ng/dL as a "permissible" blood lead level in lead-exposed workers,
below which no further medical monitoring or workplace intervention is required. It is also below the
USEPA target blood lead level of 10 ng/dL for protection of a developing fetus (USEPA, 1996).
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TOXIC ENDPOINT ANALYSIS
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APPENDIX R
TOXIC ENDPOINT ANALYSIS

This appendix presents the toxic endpoint analysis for the evaluation of noncarcinogenic total hazard
indices for receptors whose total site hazard index exceeded the target value of 1.

In the report, a hazard quotient is calculated for each COPC for each receptor at each exposure point.
When the HQ is less than one, the RfD has not been exceeded, and no adverse noncarcinogenic
health effects are expected. Notice that this is not a calculation of risk, per se. That is, the hazard
quotient does not predict the probability of health effect. It simply indicates whether an exposure
estimate is above or below a dose assumed to be unlikely to produce an effect. However, because the
RfD has the connotation of being "acceptable" (i.e., unlikely to result in effects) risk management
decisions may be made based on whether the HQ is above or below one. A total receptor-specific HI
is calculated for each exposure pathway by summing the HQ for each individual constituent for that
receptor. This approach accounts for the possibility that the toxicity of all COPCs are additive and
should be regarded only as a screening assessment because additive toxicity may not be correct.
Again, if the total HI is below one, a remedial response would not normally be required. If the HI is
greater than one, further evaluation to identify COPCs that may be additive (or otherwise interactive) in
their toxicity should be conducted before making decisions. Such an evaluation is termed a toxic
endpoint analysis. Toxicologically, only the HQs of chemicals having similar toxic endpoints can be
added together to provide an HI for a given effect.

The toxic endpoints based on oral and inhalation exposures to COPCs are presented in Table R-1.
The toxic endpoint information in this table was identified either by IRIS, HEAST or NCEA using the
information on the dose-response tables presented in Section 4.0 of the text.. A single COPC can
have more than one toxic endpoint. For example, the HQ for ethylbenzene is appropriately additive
with other COPC that have "liver effects" identified as a toxic endpoint. However, because the toxic
endpoint for ethylbenzene is identified as liver and kidney toxicity, the HQ for ethylbenzene is also
added with the HQ for other COPC exhibiting kidney effects.

Five receptor scenarios were identified as having total HI greater than 1. These are:

• RME Outdoor Worker in Fill Area I

• RME Construction Worker in Fill Area G

• RME Construction Worker in Fill Area H

• MLE Construction Worker in Fill Area H

• RME Construction Worker in Fill Area I

R"2 December 29, 200C
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The target HI exceedance for both receptors in Fill Area I is due to potential exposures to PCBs,
therefore, a toxic endpoint analysis was not needed (moreover, none of the other COPCs share the
same toxic endpoints with PCBs).
Therefore, a toxic endpoint analysis was conducted for the construction worker receptor for Fill Areas
G and H. The analyses presented in the following tables:

• Table R-2: RME Construction Worker in Fill Area G

• Table R-3: RME Construction Worker in Fill Area H

• Table R-4: MLE Construction Worker in Fill Area H

The results are discussed in the text in Section 6.0.
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ENSR International
1 ol2

MOLE n i
TOXIC ENOPOINT3 FOR POTENTIAL NONCARCINOOENIC EFFECTS

SAUOET AREA I • EE/CA AND RI/FS

HUMAN HEALTH RISK ASSESSMENT

ConilltiMnt

1,1,2.2 T<IKcMoioelh«no

1,4 04chtorob«ni«M

2.4.6-TP (S(v«)

2.4.«-T*tllMOpll«nol

2.4 OlcMoiOfitunol

2 CNoioph.nol

2-NiUoinlKM

J M«lhrt>hinl>V4>M>lhrt>h>nol

4,4-DDE

4-CI*>nMn*n«

4-M0lhyl-2-p«nUnon«

4-NitOMHIlM

AoloM

•tphiDHC

Anllmony

Aii«ik>

]wu*n«

3«n7of»*nlhr«cene

Geiuo(«)py(«n«

Oonjo(b)nuor«nlh«i*

Ben!0(k)fli»i««lli«no

b.l.OHC

Ccdnilum

Caifcuota

Chlorobeniena

CNoioloim

Cij/Tr»™- 1 .2 Dichk»o>lh>n<

DM. Body
WdflM

Ing

X

fart

-- —

O«v«lop.
CffMII

In^ Inh

— -

...._

--

--

Blood
etiMit

Ing

- - - -

X

X

X

Inh

X

X

X

LlMt
EHMh

Ing

X

X

X

—

X

X

Inh

X

X

X

XMixy
EfUeli

Ing

--

X

X

X

Inh

X

X

N.UIO.
ElftcU

Ing

X

Inh

01
Eftaeu

Ing Inh

fltproduoUm
EflMM

Ing

X

Inh

V..CUI.F

EH«eW

"1

- - -

X

Inh

CM
Lona
Ing

X

•-

o.
•vlly

Inh

- —

N«ul
EHMtl

Ing

- -

Inh

-

X

Immune
CltMll

Ing

X

—

Inh

3pl«in
EHMll

Ing

X

Inh

8k n
EftMU

Ing

X

Inh

Ey.
EHicU

Ing

- -

Inh

......

Noni
RipoiM

Ing

N

N

Inh

NaO/H
Av>IKM*

Ing

X

X

X

X

X

X

X

X

X

X

X

Inh

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

large! endpolnl xlsMarget endpoinl
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ENSR International

2 of 2

TAFILE(VI
1OXIC ENOPOINIS FORPOTENIIAl. NONCARCINOOENIC CFFFCTS

SAUOET AREA I • EE/CA AND fll/FS

HUMAN HEALTH RISK ASSESSMENT

tonitlhient

Copper

d.h.DMC

Dfcenzore,h)lnlhfaceno

DtaUiln

Ethyberuone

gumu-BHC

Hoplechtoi

feptecnlor epoxlde

ndenof.ll?.3-cd)py'eno

lead

Molybdenum

Napnlhalan.

Nickel

Nrifobcnzene

Penlachtorophenol

Phenol

Talfeehbioelhene

Toluene

Tolal 2.3.7.S TCOO TF.O

lolll PCOl

Trichloroelheno

Vanadium

Vinyl eNonde

Zinc

Ow. Body

ln|

X

X

X

—

Inh

•- -

Develop.
EHeela

Inc.

- - -

X

Inh

X

...-

--

Blood
EKeele

In,

._ .

X

X

Inh

X

•--

Llvet
CRecli

In,

X

X

X

X

X

X

—

X

X

X

X

X

X

Inh

X

X

X

Kidney
Effecta

Ing

X

X

X

X

X

X

X

—

tnh

X

X

Neuro.
Effect!

Ing

_....

Inh

X

—

01
Enetle

In,

X

Inh

Reproductive
Effect*

Ing Inh

_...

Veaeular
Etlecte

In, Inh

DC
Lono
In,

— - -

0.

evlly
Inh

NeHl
Effeota

Ing

:

Nole.
Dec • Deciaaied

Develop. - Developmental
0/R • Do»0'Fle*ponie
Ql • Qatlroinlettinal
Ing • Ingesllwi
Inn • Inhalation
NOIHO • Neutotoglcal
N • Value provided by NCEAaa reported In USEPA Region 0 PRO Table (USCPA. 1999). loxlc endpolnl Inlormallon no) available.

X • Thtt endpolnl wai Uenlided lor Ihli eipoiuio raule loi Ihla oorullluenl

Inh

X

Immune
Eneote

in,

X

Inh

•pleen
Etfocle

Ing

- - - - - -

Inh

Skin
Etfecte

Ing

X

Inh

- - - -

Eye
Etfecte

Ing

X

—

Inh

None
Reported

Ing

X

Inh

NO on
Available

Ing

X

X

X

X

Inh

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

73

V/l

large! endpolnl xlsMargel endpolnl
December 29, 2000

Revision 0



30
I

TABLE R-2

HAZARD INDEX BY TARGET ENOPOINT

RME CONSTRUCTION WORKER

FILL AREA G

EXPOSURE TO COPCs IN EXCAVATION GROUNDWATER

SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

ENSR International
1of3

JoniMuent (•)

M-Orchlorobenzene

2.4.5-TP (Sllvex)

2,4-Dlchlorophenol

2-Chtorophenol

3 MethylphenoM-Melhylphenol

4-Chloroaniline

4-Methyl-2-pentanone

Benzene

Cnlorobenzene

defta-BHC

Molytxlenum

Naphthalene

Penlachlorophenol

Phenol

Tetrachloroethene

Toluene

Trichkxoelhene

Vanadium

Vinyl chloride

ToUIHI:

Decreased Body
Weight

Ing HO

0.0002

0004

0.0004

0.004

InhHQ Total HO

0.0002

0004

0.0004

0.004

Developmental
Effect*

Ing HO

0.0001

0.0001

InhHQ Total HO

0.0001

0.0001

Blood
Effect*

IngHQ

0.03

--

0.03

InhHQ

o.es

0.15

Total HQ

0.98

O.M

Liver
Effect*

IngHQ

0.0001

0.00003

0.005

0.0004

002

0.0004

0.0009

0.0003

0.0001

0.03

InhHQ

0.09

0.34

0.0006

0.0007

0.42

Total HQ

0.0001

0.09

0.34

0.0004

0.02

0.0009

0.0009

0.0003

0.0008

0.4S

Notes:

COPC - Constituent of Potential Concern

Ing • Ingesllon.

HI • Hazard Index.

HO • Hazard Quotient

RME • Reasonable Maximum Exposure,
(a) • Only constituents lor which HOs were calculated are
Included here. See Table 6-6.

construction worker target endpoint.xls\G-RME
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TABLE R-2

HAZARD INDEX BY TARGET ENDPOINT

RME CONSTRUCTION WORKER

FILL AREA Q

EXPOSURE TO COPCs IN EXCAVATION GROUNDWATER

SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

ENSR International
2 o(3

Condltmnt (•)

1 ,4-Dtohtorobenzeno

Z.4.5-TP (Sllvex)

2.4-Dlchlorophenol

2 Chtorophenol

S-MethylphenolM-Methylphenot

4-Chtoroanlline

4-Methyt-2.penlanone

Benzene

Chlorobenzene

delta-BHC

Molybdenum

Naphthalene

Pentachtorophenol

Phenol

Telrachloroethene

Toluene

Trlchloroelhene

Vanadium

Vinyl chloride

Total HI:

Kidney
Effect*

Ing HO

0.00003

0.0004

0.0001

0.02

0.0009

0.02

InhHO

0.09

0.34

0.0006

.

0.42

ToUl HO

- •

0.09

0.34

0.0004

0.0001

0.02

0.0008

0.0009

0.44

Neurologic*!
Effect!

Inn HO

0.0002

0.0002

InhHO

0.031

0.03

Toll! HO

0.0002

0.031

0.01

Reproductive
Effect*

Ing HO

00007

0.0007

InhHO Total HO

0.0007

0.0007

NlMl
Effect*

Ing HO

.

Inn HO

0.99

0.90

Total HO

0.99

0.»9

Notes:
COPC - Consllluenl ol Polenllal Concern.

Ing • Ingeslion.

HI • Hazard Index.

HO • Hazard Quotient.

RME - Reasonable Maximum Exposure,
(a) - Only constituents (or which HOs were calculated are
Included here. See Table 6-6.

construction worker target endpoint.xl3\G-RME
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TABLE R-2

HAZARD INDEX BY TARGET ENDPOINT

RME CONSTRUCTION WORKER

FILL AREA G

EXPOSURE TO COPCs IN EXCAVATION GROUNDWATER

SAUGET AREA 1 • EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

ENSR International
3 of 3

Constituent («)

1.4 Dlditotobenzene

2,4.5-TP (Silvex)

2,4-Dichlorophenol

2-Chlorophenol

3-MethylphenoM-Melhylphenol

4-ChtoroanHlne

4-Melhyl-2-penlanone

Benzene

Chkxobenzene

delta BHC

Molybdenum

Naphthalene

Penlachtorophenol

Phenol

Tetiachloroetheiie

Toluene

Tiichloroelhene

Vanadium

Vinyl chloride

Toll) HI:

Immune
Effects

Ing HO

-

0.0128

0.01

InhHO Total HO

00128

0.01

Spleen
Effects

Ing HO

0.02

0.02

InhHQ

_ _ .

Total HO

0.02

0.02

None
Reported

Ing HO

0.0008

00001

0.0008

InhHQ Toll! HO

0.0008

00001

0.001

No DOS* Response
Vatu* Available

Ing Inn

X

X

X

X

X

X

X

X

X

X

X

Notes:

COPC - Constituent of Potential Concern

Ing - Ingesllon.

Ml - Hazard Index.

HO • Hazard Quotient

RME - Reasonable Maximum Exposure
(a) • Only constituents lor which HQs were calculated are
Included here. See Table 6-6.

construction worker target endpoint.xls\G-RME
December 29.2000
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TABLE R-3
HAZARD INDEX BY TARGET ENDPOINT
RME CONSTRUCTION WORKER
FILL AREA H - EXPOSURE TO COPCs IN

EXCAVATION GROUNDWATER AND SURFACE SOIL
SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

ENSR International
1 of 4

Constituent (•)

1 , 1 ,2,2-Tetrachloroelhane
1 ,4-Dlchlorobenzene

2,4-Dlchlorophenol
4-Chloroaniline

Antimony

Arsenic
Benzene

Chlorobenzeno
Chloroform

Elhylbenzene
Heptachlor epoxide

Naphthalene

Nitrobenzene

Penlachlorophenol

Phenol

Total PCBs
Trichloroelhene

Total HI:

Decreased Body
Weight

Ing HO

0.004

0.004

InhHO

- —

Total HQ

0.004

0.004

Developmental
Effects

IngHQ

- -

0.000002

0.000002

Inn HO.

._...

0.002

0.002

Total HQ

0.002

0.000002

0.002

Blood
Effects

IngHQ

0.0003

0.03

0.0004

0.03

InhHQ

0.94

0.94

Total HO

0.0003

0.960

0.0004

0.96

Liver
Effects

IngHQ

0.005

0.0002
0.0006
0.002

0.0004

0.05

0.0001

0.06

InhHQ

0.38

0.38

Total HQ

0.39

0.0002
0.0006

0.002

0.0004

0.05

0.0001

0.44

Notes:
All HQs are lor groundwater, unless otherwise noted,

gw - Groundwater.
(a) • Only constituents lor which HQs were calculated are
included here. See Table 6-6.

COPC - Consliluonl ol Potenllal Concern.

HI - Hazard Index.

HO • Hazard Quotient.

Ing - Ingesllon.

RME - Reasonable Maximum Exposure.

10
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TABLE R 3

HAZARD INDEX BY TARGET ENDPOINT

RME CONSTRUCTION WORKER

FILL AREA H - EXPOSURE TO COPCs IN
EXCAVATION GROUNDWATER AND SURFACE SOIL

SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

ENSR International
2 of 4

Constituent (•)

1 , 1 ,2,2-Telrachloroelhane

1,4-Dichlorobenzene

2,4-Dichlorophenol
4-Chloroaniline

Antimony

Arsenic

Benzene
Chlorobenzene

Chloroform

Elhylbenzene

Heptachlor epoxide
Naphthalene

Nitrobenzene
Penlachlorophonol

Phenol

Total PCBs
Trlchloroethene

Total HI:

Notes:
All HQs are lor groundwater, unless otherwise noted,
gw - Groundwater
(a) - Only constituents lor which HQs were calculated are
included here. See Table 6-6.

COPC - Constituent ol Potential Concern.

HI - Hazard Index.

HQ • Hazard Quotient.
Ing - Ingestlon.
RME - Reasonable Maximum Exposure.

Ing HO

0.0006

0.0004

0.05

0.05

Kidney
Effects

InhHQ

0.38

0.38

Totil HQ

0.36

0.0006

0.0004

0.05

0.43

Ing HO

o.oi soil.
0.003 gw

0.01

Vascula
Effect*

InhHQ

r

Total HO

0.01

0.01

Ing HO

0.0003

0.0003

Decreased
Longevity

Inn HO Total HQ

0.0003

0.0003

Ing HO

Nasal
Effect*

InhHQ

2.12

0.99

3.12

Total HQ

2.12

0.99

3.12

30
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TABLE R-3
HAZARD INDEX BY TARGET ENDPOINT
RME CONSTRUCTION WORKER
FILL AREA H - EXPOSURE TO COPCs IN

EXCAVATION QROUNDWATER AND SURFACE SOIL

SAUQET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

ENSR International
3 of 4

Conttlluent (a)

Immune
Effect!

IngHQ InhHQ Total HQ

Spleen
Effect*

IngHQ InhHQ Tolel HQ

Skin
Effect*

IngHQ InhHQ Total HQ

Eye
Effect

IngHQ InhHQ Total HQ

•73
I

1,1,2,2-Telrachlofoelhan9
1,4-Dlchlorobenzene
2,4-Dlchlorophenol 0.001 0.001

4-Chloroaniline 0.002 0.002

Antimony

Arsenic

Benzene
Chlorobenzene

0.01 soil.
0.003 gw 0.01

Chloroform

Elhylbanzene

Hoplachlor opoxlde_

Naphthalene

Nitrobenzene _
Pentachlorophenol
Phenol

Total PCBs 0.01 -soil 0.01 0.01-soil 0.01 0.01 -soil 0.01

Trichloroelhene

Total HI 0.01 0.01 0.002 0.002 0.02 0.02 0.01 0.01

Notes:
All HQs are for groundwaler, unless otherwise noted.
gw - Qroundwater.
(a) - Only constituents lor which HQs woto calculated are
Included here. See Table 6-6.

COPC - Constituent ol Potential Concern.

HI - Hazard Index.

HQ - Hazard Quotient.

Ing - Ingestion.

RME - Reasonable Maximum Exposure.

construction worker target endpolnt.xls\H-RME
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TABLE R-3

HAZARD INDEX BY TARGET ENDPOINT

RME CONSTRUCTION WORKER

FILL AREA H - EXPOSURE TO COPCs IN

EXCAVATION GROUNDWATER AND SURFACE SOIL

SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

ENSR International
4 of 4

Constituent (a)

1 , 1 ,2,2-Tetrachloroelhane

t.4-Dlchlorobenzene

2,4-Dichlorophenol

4-Chloroaniline

Antimony

Arsenic

Benzene

Chlorobenzene

Chlorolorm

Ethylbenzene

Meptachlor epoxido

Naphthalene

Nitrobenzene

Pentachlorophenol

Phenol

Total RGBs

Trlchloroelhene

Total HI:

None
Reported

IngHQ

0.000001

0.003

_ ..

0.003

InhHQ Total HQ

0.000001

0.003

0.003

No Dote Response
Value Available

Ing Inn

X

X

X

X

X

X

X

X

X
X

Notes:

All HQs aro lor groundwater, unless otherwise nolod.

gw - Qroundwater.
(a) - Only constituents lor which HQs were calculated are
Included hero. Soo Table 6-6.

COPC • Constituent ol Potential Concern.

HI - Hazard Index.

HQ - Hazard Quotient.

Ing • Ingesllon.

RME - Reasonable Maximum Exposure.

construction worker target endpoinl.xls\H-RME
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TABLE R-4

HAZARD INDEX BY TARGET ENOPOINT

MLE CONSTRUCTION WORKER

FILL AREA H - EXPOSURE TO COPCs IN

EXCAVATION QROUNDWATER AND SURFACE SOIL
SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

ENSR International
1o(4

Con»lltu*nt (•)

1,1,2.2-Tetrachloroelhane

1 ,4 Dlchtorobenzene

2,4-Dlchlorophenol

4-Chloroanlline

Antimony

Arsenic

Benzene

Chlorooenzene

Chloroform

Ethylbenzene

Hepladilor epoxWe

Naphthalene

Nitrobenzene

Penlachlorophenol

Phenol

Total PCBs

Trlchkwoelhene

Total HI:

Decreased Body
Weight

IngHQ

• -— -

0.002

0.002

Notes:

All HQs are lor groundwater, unless otherwise noted,

gw • Qroundwaler.
(a) • Only conslltuenls for which HQs were calculated are
Included here. See Table 6-20.

COPC - Constituent ol Potential Concern.

HI - Hazard Index.

HO - Hazard Quotient

Ing • Ingestlon.

MLE • Most Likely Exposure

IflhHQ

—

Total HO

0.002

0.002

Developmental
Effects

IngHQ

0.000001

0.000001

Inn HO

0001

0.001

Total HO

0.001

0.000001

0.001

Blood
effects

IngHQ

0.0001

0.01

0.0002

0.01

Inn HO

028

0.2S

Total HQ

0.0001

0.293

0.0002

0.2«

Liver
Effect!

IngHQ

0.003

0.0001

0.0003

0.001

0.0002

0.02

0.00003

0.02

Inn HO

0.11

.. .. _ . . .

0.11

Total HQ

0.12

0.0001

0.0003

0001

0.0002

0.02

0.00003

0.14

construction worker target endpolnt.xls\H-MLE
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TABLE R-4

HAZARD INDEX BY TARGET ENOPOINT

MLE CONSTRUCTION WORKER

FILL AREA H - EXPOSURE TO COPCs IN

EXCAVATION QROUNDWATER AND SURFACE SOIL
SAUGET AREA 1 • EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

ENSR International
2 of 4

Constituent (•)

1,t,2,2-Telrachk»oethane

1,4-Dlchlorobenzene

2.4-DrcWorophenol

4-Chkwoaniline

Antimony

Arsenic

Benzene

Chlorobenzent

Chlorolonn

Ethylbenzene

HeptachlorepoxWe

Naphthalene

Nitrobenzene

Penlacnlorophenot

Phenol

Total PCBs

Trlchloroelhene

Total HI:

Notes:

All HQs are lor groundwaler, unless otherwise noted,

gw - Groundwater.
(a) - Only constituents (or which HQs were calculated are
Included here. See Table 6-20.

COPC • Constituent ol Potential Concern.

HI • Hazard Index

HQ • Hazard Quotient.

Ing • Ingestkxv

MLE • Most Likely Exposure

Ing HO

0.0003

0.0002

0.02

0.02

Kidney
Effects

InhHQ

0.11

0.11

Tout HQ

0.11

0.0003

0.0002

002

0.13

IngHQ

0.001 (SOU)

0.002 (gw)

0.003

Vsscular
Effect*

InhHQ Total HQ

0.003

0.003

Ing HO

0.0001

0.000 1

Dscruud
Longevity
InhHQ Total HQ

0.0001

0.0001

Ing HO

Nasal
Enacts

InhHQ

0.64

0.30

0.93

Total HQ

0.64

030

0.93

construction worker target endpolnt.xls\H-MLE
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TABLE R-4

HAZARD INDEX BY TARGET ENDPOINT

MLE CONSTRUCTION WORKER

FILL AREA H • EXPOSURE TO COPCs IN

EXCAVATION OROUNOWATER AND SURFACE SOIL
SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

ENSR International
3o(4

Conitltuent (•)

1 ,1 .2,2-Telr«chloroelhane

1 ,4-Olchloiobenzene

2,4-Dlchtorophenol

4-Chloroanlllne

Antimony

Aisente

Benzene

Chlorobenzene

Chloroform

EthylbenzeflB

Heptachlor epoxida

Naplillialene

^iUobertzene

Penlachlorophenol

Phenol

Total PCBs

TdditoroeUiene

ToUt HI:

Notes:

All HQs are lor groundwaler, unless otherwise noted,

gw • Groundwaler.
(a) - Only constituents lor which HQs were calculated are
included here. See Table 6-20.

COPC • Constituent ol Potential Concern.

Ml • Hazard Index.

HO - Hazard Quotient

Ing • Ingestlon.

MLE • Most Likely Exposure.

Ing HO

0.001

0.002 (soil)

0.003

Immune
Effect.
InhHQ Total HO

0001

0.002

0.003

(no HO

0001

0.001

Spleen
Etttctl

InhHQ ToUl HO

0.001

0.001

Ing HO

0.001 (80ll)
0.002 (VH)

0.002 (soil)

0.005

Skin
Effect*
InhHQ Total HO

0.003

0.002

0.005

Ing HO

0.002 (SOU)

0.002

Eye
Ef1«c»
InhHQ Total HO

0.002

0.002

construction worker target endpoint.xls\H-MLE
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TABLE R-4

HAZARD INDEX BY TARGET ENDPOINT

MLE CONSTRUCTION WORKER

FILL AREA H • EXPOSURE TO COPCs IN

EXCAVATION GROUNDWATER AND SURFACE SOIL
SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

ENSR International
4 of 4

Constituent (•)

1 ,1 ,Z,2-Telrachloroelhane

1 ,4-Dldiloroben2ene

2.4-Dlchk>rophenol

4-Chloroanlllne

Antimony

Arsenic

Benzene

Chlorobenzene

2htorolorm

Elhylbenzene

Heplachlor epoxlde

Naphthalene

Nitrobenzene

Pentachlorophenol

Phenol

Total PCBs

Tilchloroethene

ToUl HI:

Notes:

All HQs are lor groundwater, unless otherwise noted,

gw - Groundwaler.
(a) - Only constituents for which HQs were calculated are
Included here. See Table 6-20

COPC • Constituent ol Potential Concern.

HI • Hazard Index.

HO • Hazard Ouotlenl

Ing • Ingesllon

MLE • Most Likely Exposure.

None
Reported

Ing HO

0.0000005

0.001

0.001

InhHQ

-

Total HQ

0.0000005

0.001

0.001

No DOM Response
Value Avallibto

Ing Inh

X

X

X

X

X

X

X

X

X

X

construction worker target endpolnt.xls\H-MLE
December 29. 2000

Revision 0
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ORDINANCE NO.,

AN ORDINANCE PROHIBITING THE USE OF GROUNDWATER AS A POTABLE WATER
SUPPLY BY THE INSTALLATION OR USE OF POTABLE WATER SUPPLY WELLS OR BY

ANY OTHER METHOD

WHEREAS, certain properties in die Village of Sauget, TUmnis, have been, used over a
period of time for conunercialfindustrial purposes; and

WHEREAS, because of said use, concentrations of certaiti chemical coasticuenxs in the
groandwater beneath the Village may exceed Class I gxoundwater quality standards for potable
resource tpcoundwater, as set forth in 35 TIIW\<M« Administrative Code Part 620, or Tier 1
residential remediation objectives, as set forth .in 35 UL Adm. Code Part 742; and

WHEREAS, the Village of Sauget desires to limit potential ducats to human health
fmm groundwatcx contamination while facilitating the redevelopment and productive use of
properties that are the source of said chemical constituents;

NOW, THEREFORE, HE IT ORDAINED BY THE VILLAGE COUNCIL IN THE
VILLAGE OF SAUGET, ILLINOIS:

Section One: Use of gxoundwater as a potable water supply prohibited.

The use oz attempted use of groundwater from -within the corporate limits of the
Village as a potable water supply by the mufrallarion or drilling of -wells or by any
other ^n^t^vr^l is booby i^ny^ftn^f1*^

Section Two: Penalties

Any person violating the provisions of *^** ordinance shall be subject to a fine of
up to J/no •* far each •violation.

Section Three: Definiti

Tem>n* is any Individual, partnership, co-partnership, fiixo, ctampany, Htnited
liability company, corporation, association, joint stock company, trust, estate,
political subdrviskm, oz any other legal entity, or their representatives, agents ox

Totabk -water* is any vrater used for human oz domestic consumption,
but not KT»jf^ to, "water \iscd for ̂ r^V^ti- bathing, swimming,

•washing *n«h^fr or rr^i>trr*r'r foods.

S-3



Section four Repeater.

All ordinances or parts of ordnances in conflict Trith this ordinance are benfcynpealed insofar
a$ they are in conflict with this ordinance.

Section Five: Severabfity.

If any provision of Una ordinance of its application to any person or under any carmmttareo i»
adjudged invalid, such adjudication shall not affect the validity of the ordnance ax a -whole or of
any portion not adjudged invalid.

Section Sbc Effective Date.

THs ordinance shall be in &JI force and effect from and after its passage, approval and

JNIHODUCED AND READ POU THEHRST TIME: October 12, 1999

HEAD FOR THE SECOND TIME:
(under suspension of rules): October 12, 1999

READ FOIL THE THIRD TIME:
(under sospetukm of rolca): October 12, 1999

ADOPTED AND ENACTED: October 12. 1999

ROLLCAliVOTE:
Ayea:

Unfilled Vacancy:

President (JUBJOIJ Pro Ttmore

ATTEST:

£jiwo
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ORDINACE No, 9S1

£?™ WJJOB »CHIBraNG THE USE OF GROUNDWATER AS APOTABLE WATER SUPPLY
?£25l?*STALLA'nOK <* "^ OF POTABLE WATER SUPPLY WELLS OR BY ANY OTHER
METHOD

WHEREAS, certain properties in the Village of Cahc^ Illinois, have been used over a period of
tine fig ootmnerqal/nnhittrial uses; and

WHEREAS, because of said nee, ccttcentianbns of certain chemical constituents in the
groundwater beneath tfae Village may exceed Class I groondvrater quality sondards for prtaWcresoorw
groundwater, as set forth in 35 Adnamstntive Code Part 620, or Tie- 1 rendomal rcmediflnon otjectives,
as set forth in 35 m. Admin. Code Pan 742; and

_ WHEREAS, the Village of Cahotia desins to liintt potential unrats to human health faro
groondwater comaminntion while facflitatine me redevdopinent and productive use of properties flat are
me source of said chemical constitnents;

NOW, THEREFORE. BE FT ORDAINED BY THE VILLAGE BOARD IN THE VILLAGE OF
CAHOKIA, ILLINOIS:

The use or attempted use of gromuhrater from within the corporate tinriis of JhcVfflaee as a
potable water supper ty the installation or drilling of wdls or by any other method is hereby
prohibited

Section Two: Penalties.

Any person violating the provisions of this ordnance Aafl be sotgect to a fine of op to $1,000.00
for each violation.

Section Three: Definitions.

"Peoon- is any indrvidoal, paAnecship, co-partnenhip, finn, company, limited liability company,
corporation, «yx"i» "̂". j""* ^~* V'1"!""̂  trust estate, political subdivision, or any other legal
entity, or their representatives, agents or assigns.

"Potable water" is any water used for human or dooiesticcxHisiinipUotvinchufin&butnotnroited
to, -water used for *jnv™^ y>nthmg_ swimnun& washing dishes, garden or lawn watering,
or preparing foods..

Section FOOT Repealer.

AD ordinances or parts of oidinances in conflict with mis ontoanw are heicby repealed insofar as
they axe in conflict with this ordinance.

Section Five: Severability,

If any provision of this ordinance or its application to any person orunderanycaraiinstancesis
adjudged invalid, such adjudication shall not afifect the validity of the ordinance as a whole or of
any portion not adjudged invalid
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Section six: Effective Date.

This oftioaoce OaH be in fldl fcree and eEEbct ftom and after Us passage, approval and
publication, as required by law.

ADOPTED: A' jU
(Date)

ADOPTED:
(Date) (Mayor)

Officially published this ̂ i davof )p*»*- .2000.
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STATE OP ILLINOIS )

_ _ > eg
COUOT* OP ST. dAXR )

)
VIUAGE OP CAHOK1A )

CgHTITlCME OP VgJACE CLERK

•v. .

I, Jessie Brown, Clerk of 'the Village of Cahokia, St. Glair County,

Illinois, do hereby certify that ac such Village Clerk of the village

of Cahokia, Illinois, I on legal custodian and -keeper of the journal

of the proceedings of the Village of Cahokia Board of Trustees of said

Village, and I do certify that the attached documents are true and

faithful copies of said documents. I do further certify that the

original of said documents are now remaining on file and of record

in sty said office.

IN WITNESS WHEREOF , I have hereunto set my hand and affixed the seal
/' jL

of the Village of Cahokia, Illinois, the (* day ofl— >£gfĉ t̂ . ,A.D-~

^̂  0-4̂ 4 ,. f ̂

Jessie Brown, village Clerk
Village of Cahokia, Illinois

(SEAT')
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